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Note on Hyblos puere, 
: : By B.S, Hore, F.C.t., FES, 
1 In Part No. 2 of his Departmental Notes on Insects that 
affect Forestry Mr. Stebbing has given the life-history of Mytieu 
puere so fur as it is possible, with the observations which, up to 
date, have been recorded regarding it. The following note has 
been compiled from observations made by me in 19/1, in the 
Jahbulpore district of the Central Provinces, and as it throws 
additional light on a few doubtful points, it will, [ trust, prove 
interesting. ‘The observations are unfortunately nat complete ; but 
as owing to my recent trarisfer it is improbable that I shall be 
able to supplement or correct them for some time to come, I 
ventare to put them forward as they are. 
Desonirrion. : 
2. Moth.—The type is described on p. “871, Vol. HI of 
Hampeon’e Moths, and no repetition of this description is needed 
here. It is, however, necessary to note that the eolouring and 
markings vary considerably in different specimens, and in many 
enses depart widely ‘from those of the type. From a number of 
moths collected by me [ selected eleven which showed the most 
striking departures from the characters of the type, and sent 
them to Mr. de Nicévillé for opinion, pointing out that in several 
eases the colouring and markings approached those of Hyblea 
coastellata, Mr. de Nieéville identified all these specimens as 
Hyblea puera, remarking that “the species is obviously a very 
variable one.” Sn many cases the ground colour of the thorax 
and forewing above is ashy grey, whereas in the type it is greyish 
red-brown. The forewing has frequently more or less extensive 
greenish, or yellowish-white diffused patches on the upper side, 
which are triangular in shape when the wings are closed. ‘I'hese 
patches aneenbsent in the type, On the under side, the costa and 
apex of the forewing and the whole of the hind wing, as well as 
the abdomen below and at the sides, are sometiines suffused with 
“crimson. ‘This is not seen in the type. ‘The normal wing expanse 
is from 1-26 to 1:57 inches, but ubnormally small specimens are 
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oveasionally met with, the Jarve, apparently, having pupated 
before reaching their fuli development. ne such seen by me 
had a wing expanse of only 1-02 inches. : 

3. Pupa.—Stout ; colonr bright brown to very dark purplish 
brown or black, with a few light scattered bristles. Short obtuse 
tail, furnished at the extremity witha hook, like a minute grapnel, 
with several flukes or claws. Length and mid-diameter of pupa 
in inches 0°74 and 0-21 respectively. _ 

4. Larva.—On leaving the egg the larva is pale reddish or 
gieenish-yellow in colour, with a black head and dorsal black 
mark on the first comite. It ia then 7th of an inch long and is 
active from the first. The colour of the dorsal surface gradually 
darkens and becomes greyish-green, the under surface being 
paler, the head and dorsal band on the first somite being jet black. 
When about a week old a change of skin takes place, after which 
the appearance of the larva entirely changes, the colouring heing 
now practically that of the mature larva, which remaing but little 
changed until the end of the larval existence. The general colour 
is now dark purple-grey to black above and bright yellow to 
greyisb-green below. In Hampson’s Moths the ‘ava taken as 
the type is described as follows: “With a few short hairs; dark 
parple-grey above, olive-green below, with dorsal and lateral white 

lines ; a anb-dorsal series of minute white dots and rings, a series of 
black dots on lateral line; head and first somite black.” 

Suat as in the ease of the moth so in the case of the larva, 
the oolouring of different specimens varies greatly, and the 
principal variations are, in the case of the larva, found on the 
doreal surface. In the larva which Hampson has apparently 
adopted as the type, a narrow pale and indistinct line will usually 
be found running along the middle of the back. On each side of 
this central line there is a clear white dorsal line, and below each 

_ of these dorsal lines there is @ clear white lateral Une running 
along exch side of the larva just above the junction of the upper 
grey and lower yellow colour, 


ee 
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The above is x rough diagram of two adjacent segments of 
the larva aeen from above, and enlarged, indicating the positions 
occupied by these various lines:— =~ 

(@) is the central dorsal line, which is very faint in the type, 

(cc) the dorsal white lines, 

(dd) the lateral white lines, 

(bb) the apaces between the central and side dorsal lines, 

(ee) that portion of the sides of the larva lying between the 
dorsal white lines cc and the lateral lines dd, 

(fg) the junction line between the adjacent segments A 
and B. 

4. The central line (a), instead of being pale gray or smoky 
eoloured, as it usnally is in the type, is often orange or flesh 
coloured, the apaces (bb) being still well marked and as dark in 
colour ss the upper part of the sides (ee). In other specimens 
this flesh-coloured Jine is seen to get gradually wider, until, finally, 
in some larve it will be seen to occupy the whole of the epace 
covered by the central line (a) and the adjoining spaces (68), the 
flesh or orange colour then extending over the middle of the 
dorsal surface as far as the white lines (cc) on either side. 

6 The spaces (66) may be aa darks as the upper part of the 
sides (et), or they may be considerably paler, and their colour 
spreads, transversely, along the junction line ( fy), between two 
adjacent segments, thus more or less interrupting the lines (a) and 
(©). When the orange line extends over () and (45) the central 
portion (a) is sometimes lighter than the remainder of thia 
pace. 

e 7. All the colours become pale shortly before pupation, and 
it is often difficult to determine how far the normal colouring 
has been modified by this approaching change. 

8. 1 have by no means indicated all the variations of colour 
which may occur, but the above appear to be the most important, 
and I wish to emphasize the fact that there appears to be w 
complete series of intermediate forms, uniting the dark larva,. 
in which the central dorsal line is scarcely, if at all, distinguish« 
able and not orange coloured, with the larva in which the orange 
or flesh-colonred line occupies the whole of the dorsal surface 
between the dorsal whita line ce. 

9. The larva is shy and seldom exposes its whole body to 
view voluntarily. It conatruects for itself, among the leaves on 
which it feeds, a shelter in which it lies during the day-and in 
the neighbourhood of which it feeds at night. Consequently it 
is somewhat diffienlt to measure it, for if measured when at rest, 
crouching, in its shelter, the measurements are too small, while 
it moves a quickly if disturbed that it is difficult to measnre it 
when extended to its true length. Several measurementa of the 
mafure larva made by me showed its average length to be 1:26 
énchea and its mid-diameter 0°22 inches. The larva tapers to 
both ends, 4 
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10, £ggs—Are atriate, yellowish or greenish in colour, 
oblong with long diameter 0:05 inch ; ara somewhat transparent, 
and the black head of the young larva can be distinctly seen 
inside the egg shortly before hatching. After hatehing the 
empty egg shells are colourless, They are nid singly, neually 
on the back of the young leaves and generally in an angle 
between two veins, or where the lateral veins join the mid-mb. 
The youngest leaves are usually selected for egg-laying, so that 
the young larve may have plenty of soft leat tiene near at 
hand when they emerge from the eggs. 5 

ll. The above description has been given in considerable 
detail, especially for the moth and larva, chiefly for two reasons, 
which are :— : é . 

(1) The imago is very varinble, and in several cases tha 
colouring and markings resemble those of Hyblea constellate. 
The latter has recently been reported as attacking teak trees in 
Burma in company with Hyblea puert. [t is therefore possible 
that these insects may be confused, and in recording observations 
with. the ohject of ‘completing their life-histories, it is most 
important to make sure of the identification in each case, It 
should be remembered that Hybleew constellata is separated from 
Ayblea puera by two principal characters, which appear to be 
constant and are as follows :— ; 

()_ AL coneteliata has the outer margin of the forewing 
excised below the apex and excurved at the centre, whereas in H. 
puera the margin is evenly curved and not excised 

(a) In H, consiellata, in the anal angle, on the under side of 
the hind wing, there is a single black spot, whereas in H, puera 
there are two such spots, 

(2) Mr. Stebbing has recently separated a variety of H. 
puera, which he has provisionally named H. nigra, the principal 
character telied on to distinguish the variety being the dark 
colour of the dorsal surface of the Jarva and the absence of any 
.flesh-coloured dorsal line. I have shown, in the larval deseription 

iven above, that there exists a complete series of intermediate 

me, uniting the dark-coloured larva, which hns no flesh-coloured 
dorzal etripe, with the larva in which this stripe covers the whole 
of the dorsal surface between the dorsal white lines. With such a 
variable insect I cannot but think it will ultimately prove 
impossible to regard H. niyra as a distinct or well-marked variety; 
and that therefore it is inadvisable to attempt to classify it separ- 
ately, at all events in the present state of our knowledge. 

ivg-HIsToRy, 

12. Food plant of larva.—Hampson gives Bignohiaces: as 
the food plant. During the rains of 1801 in JuQhulpore the 
insect was not very numerous, and although I searched carefully 
and repeatedly, { could only find the Sarva on Millingtonig 

* portensia, with the exception of two isolated individuals seen ore 
teak on August 15th, I made several attempts to make lave 
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Fig. 1. 
CHAMBERS CONSTRUCTED IN THE GROUND by 
Hyblea Puere, 


: I 
- ey a 
: NOTE ON HYBLGSA PURRAS wet Ts 
fe 

bred on Millingtonta leaves eat teak leaves, but was not successful. 
Tf able to escupe, the larvee at once left the teak leave to search 
for other food ; if unable to escape and kept from other food, they 
died, or in some cases, if nearly mature, pnpated, Very little, 
if any, of the teak Jeaves, however, was eaten in any ease. Ouly. 
one larva was induced to eat an appreciable amount, which I 
obtained from the leaves of a Millingtonia tree on 19th September 
and which lived ona teak leaf for 11 days, dying on September 
30th after a change of skin. This larva constructed a shelter 
hy cutting and turning over a flap on the edge of the leaf, which, 
together with the portion of leaf eaten hy the latva close to the 
shelter, is shown in Fig. I, Whenefed on Millingtonia leaves [ 
found that several larve attained their full development aud 
pupated in 10 days, whereas this larva, fed on teak, nlthongh 
more than 11 days old, was then scarcely half-grown, and the 
photograph shows that it bad only just sequired the power of 
biting throngh the fine veins of the leaf. In this case it was clear 
that the larvee preferred the leaves of Millingtonia hortensis to those 
of teak, and it is probable that other plants belonging to the Order 
Bignaniacee .are preferred ta teak when they are available. It 
is also obvious that, in this case, the larve did not readily adapt 
themselves to the teak diet, and that many perished through their 
inability to do sa, It therefore appears that the development of 
the larvaz can be considerably cheeked by destroying the supply of 
their favourite food, and this also indicates the enormous numbers 
in which the larve must exist in years when they are able to com- 
pletely defoliate trees so dissimilar as teak and Albizzia lebbek, 
which happened in Jubbulpore in July 1900, as noted on p. ¢27 of 
the Forester for August 190}. 

Habits oF THE LaRva. ‘ 

13. The larve, when disturbed, let themselves down by threada 
from the tree on which they are feeding, sometimes directly to 
the ground and sometimes remaining suspended for some time 
in the air, after which they pull themselves back again on to the 
Jeaves above. The larvae: acquire this power of letting themeelves 
down by threads almost immediately after leaving the egg, 

14. When irritated, the larva emits a dark green finid, 
which it ejects from its mouth to a considerable distance. 

15, As has heen noticed above, the Jarva is shy and seldom 
exposes ita whole body to view, always constructing hiding places 
for itself on the leaves on which it feeds. On leaving the egg 
the larva at first feeds on the soft tissue of the young leaves, but 
it soon is able to bite through the smaller veins, and it then cuts 
asmall flip out of the edge of the leaf, which it pulls over and 
fastens to the upper leaf surface, thus forming a small shelter, 
inside which it lies, under the folded or curled leaf edge. - As the 
Igrva grows the shelter is made farger to accommodate it, In the 
ease of Millingtonia hortensis & single leaflet soon becomes too 
smal] to hold the larva, and several leatlets are then fastened 
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together to form the shelter. Fig. IT, @ and 4, shows the front and 
back view respectively of the shelter of a large Inrva made on a 
piece of a Aftitingtonia leaf. I have unfortunately obtained no 
good example of the shelter made by a mature larva on a tenk 
Teaf, but I believe they are almost always constructed by rolling 
over a portion of the leaf edge, 

16. The larva eventually destroys the whole of the green 
tissue of the leat attacked, leaving only the main ribs with small 
portions of uneaten green tissue adhering to them here and there. 

17, The larva does most of its feeding at night, but even 
when feeding, it usually keeps part of its body inside the shelter, 
into which it hastily retreats on being alarmed, 

18. It is perhaps as well to draw attention here to the fact 
that Pyrausta macheratie, which is so often found attacking teak 
in company with Hyblew puera, han been called the “ Teak-leaf 
raller.” ‘This wonld appear ta be a inisnomer, and ia due, Ubelieve, 
to a confusion of Pyrauste with Ayblea, The larve of Pyrausta 
when feeding on teak leaves do not, as a rule, roll up the edge of 
the leaves, but lie on the surface of the leaf, below a light weft of 
silk threads, whereas this rolling of the leafedge is very 
chatacteristic of the Hyblaa larva when feeding. Again, the larva 
of Pyrausta usvally takes advantage of the most convenient 
cavity or depression availnble within which to pupate. In the 
case of damaged, dead and withered Ieavea the naturally curled 
up edge forms auch a cavity, but here the rolling is not caused 
by the insect. When the jarva pupates on green leaves, where 
naturally curled-in edges are rare, pupation in the rolled up edge 
in quite the exception, the larva usually taking np its position in 
‘a depression along the midrib, or lateral vein, and there forma its 
cocoon, drawing the sides of the Jeaf loosely together over it with 
a silky web, the cocoon heing made to fit the cavity. The 
Aytlen \arva, on the other hand, when it pupates, as it sometimes 
does, on the leaves on which it has been feeding, constructs the 
pupal chamber in exactly the same way as its larval shelter on the 
rame kind of leaf, all openings of course being closed. On teak 
leaves therefore pupation wonid take place in the rolled upend or 
edge of the leaf. Further, it appears probable that when larva 
of both Pyransta and Hyblaa are feeding on the same trees, ne is 
often the case with teak, the larva of Pyransta will often utilize, 
an convenient places for pupation, the larval shelters made by the 
Hyblea, larves and vacated by them, Anyone casually observing 
the larvee or pupe of Pyrausta in these shelters, under the 
curled up leaf edge, would be apt to conclude that the rolling 
waa done entirely hy Pyrausta, whereas in reality th8 Hyblea 
larva is responsible for it. we 

18. Seeing that this leaf rolling appears to be the exception 
and not the rule in the case of Pyrauata, I consider the term 
{leaf-raller” to be a misnomer, which is apt togive an incorrech 
impression of the habits of the larva. 


Pa, la, 
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Hyblica Pueva. 
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Rack VIEW OF Lake 
Luar oF Afillinghnia hortensis by 

Hybloa Puera, 
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20. Mr. Cubitt, in an interesting case of defoliation of teak 


by Hybica puera, recorded on p. 422 of the Forester for August - 


1901, Vol. XXVII, notes that only the tallest trees were attacked. 
This appears to be unusual, for on trees exposed to light on all 
sides, and which are conecquontly branched close to the ground, L 
have found that the larva do not by any means spare the lower 
branches, and that, if anything, the lower branches suffered most 
aeverely in the cases noticed by me. his. after all, was only 
natural, for the moths emerged from the pupal chambers, situated 
as a rule low down near the ground, and finding suitable young 
leaves for egg laying on the lower branches of the trees near them, 
laid their eggs there without troubling to fly to the highest twiga. 
As haa been already noticed, however, the moth prefers to Jay its 
eggs on the youngest leaves, and in the high teak forest seen by Mr. 
Cubitt the largest supply of soft young leaves would have been 
on the upper branches of the tallest teak trees, which alone were 
probably exposed freely to light on all sides, and the majority of 
the eggs would consequently have been laid on them, 
Mope or Pupation. 

21, Pupation may take place— a 

(a) In the leaves of the tree on which the larva is feeding. 

(>: In the leaves of shrubs or herbs growing beneath the 
trees attacked by the Jarva. 

(c) In dead leaves lying on the ground, 

(a) In the soil. : 

As a rule the larva, when mature, quit the leaves on which 
they have been feeding and pupate in the leaves of the undergrowth 
below, or, in the absence of suitable undergrowth, in the dead 
Yeaves lying on the ground, and in the soil. At the same time 
pupe are occasionally found in dead leaves lying on the ground 
beneath a thick undergrowth of shrubs, although the number of 
such pups is usually small compared with the number of pups 
lying among the green leaves of these shrubs themselves growing 
beneath the attacked trees. 

22, The larve not rarely pupate on the leaves ou which 
they haye been feeding, even though there may be undergrowth 
below the trees and dead leaves on the ground beneath. In this 
case, iffeeding at some height above the ground, they usually leave 
the higher branches and pupate on the leaves of the lower 
branches, Occasionally, however, the Jarva remains in its shelter 
near which it has been feeding; and pupates there. 

23, From experiments made by me it appears that, when 
the leaves on which the larva feeds are close to the ground, there 
being no “undergrowth, an unusually Jarge proportion of larvse 
pupate on the leaves of the attacked plants, and this is still more 
marked when there are no dead leaves on the ground below. Thia 
acgounte for the interesting case recorded by Mr. L. 8. Osmaston 
on p. 516 of the Forester for 1900, Vol. XXVI, in which the 
Jarve, which had been attacking young teak transplants in a 
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nursery, pupated in large numbers in'the rolled up ends or edges 
of the teak leaves, Mr. Gsmaston kindly informed me that the 
young transplants attacked were only 6 inches high, that there was 
no undergrowth of herbs, teak being thickly planted over a clean 
prepared bed, and that there were no dead leaves on the ground. 

24, Pupation may thus take place in several situations, and 
the pupal chamber constructed by the larva exhibits great variety 
in shape and’ mode of construction. in dead leaves, depressions 
and hollows, caused by the drying of the leaves, usually exist, 
which, with a little manipulation on the part of the Jarva, form 
suitable pupal chambers. Green leaves on the contrary usually 
possess few, ifany, ofsuch convenient hollows. Again, green leaves 
have to be treated differently according to their texture ; coriaceous 
leaves cannot be folded so easily as soft, flexible leaves and so on. 

25. When pupstion takes place on the leaves, the pupal 
chamber is usually constructed in one of the following ways:— ~ 

. (4) The tip of the Jesf is pulled down and the leaf folded 
transversely to its length, the cocoon being made inside the fold.’ 

16) A flap is cut out of the edge of the leaf and folded or 
rolled over. : “es 

(c) ‘the leaf is rolled up longitudinally, the cocoon being 
placed inside the roll, With a large leaf only a portion of the 
margin may be thus rolled; with a emaller leaf the whole of one- 
half may be rolled in, or finally the whole leaf may be rolled 
inwards from each side towards the midrib. i ‘ 

To make the chamber quite secure the hollow end of the 
roll is sometimes closed by having the surface of another leaf 
fastened tightly over it. 5 

(d) The surfaces of two Jeaves which overlap one another 
are joined together, pupation taking place between them, 

(@) Several small leaves are tightly bound together in a variety 
of ways, the cocoon being made inside them. 

26. It has been noticed above that when pupation takes 
place on the leaves of the species attacked by the larva, the pupal 
chamber is constricted similarly to the larval sheliers, alt ‘open- 
ings of course being closed in the ease of the pupal chamber. 

27,. When pupation takes place in the soil, the pupal cham- 
ber is formed of silk and bits of earth bound together. Fig. III 

“ ghows two such chambers, so 
. TiME REQUIRED FOR A COMPLETE GENERATION, et 

23, The average period required for a complete generation 
of the insect, ag noted in the case of the generations bred by me 
at Jubbulpore, from August to December 1901, was as follows:— * 

: 8, 
From pairing of mothe to emergence of Iarvw from. , _ 


the eges luid by the mothe i a 
Larval stage a. oe & = 
Pupal doo ues - 


. Total 
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The average time for a generation is therefore practically 
one month, 

It must be underatood that the period here given refers to 
cases in which the larve were fed on the leaves of Millingtonia 
ortensis, and it is possible that the larva require a longer period 
for development when fed on teak leaves. 

29, The eggs usually hatch in three to four days, 

. 30. In the few cases for which I was able to obtain accur- 
ate dates, the moths lived from 7 to 9 days. Egg-laying continues 
for a period of several days, the first larva of each generation 
appearing some time before the later larve of the same brood. 
The genctations thus overlap, and all stages of the ingest may be 
found at one and the same time, Asarule, this overlapping is 
not so marked as in the case of Pyrausta macherslis, probably 
owing to the fact that the latter is usually far more mumerous 
than this species, , Yn fh, 

NuMBER OF GENERATIONS IN THE YEAR, P 

31. In 190i,in Jubbulpore, one generation of the insect 
succeeded another without intermission from August to December, 
four generations being passed through in this period, and there 
was probably at least one generation before this in July. 

The most severe attack by this insect as yet seen by me 
occurred in Jubbulpore in July 1900, 

32. In the Central Provinces the larva, I believe, usually 
appears first in June-July, and leaves the trees towards the end 
‘of November, 

Tsernation, ge, 

33, Hibernation appeara to commence towards the end of 
November, but unfortunately } was unable to fix the date accur- 
ately, or to discover where and in -what stage the insect hiver- 
nates. It is probable that it hibernates in the soil in the larval 
stage, but this requires confirmation, 

Revations, ‘To THE Foxes, 7 

34, It has been shown above that the natural food plant 
of the larva does not appear to be teak, plants belonging to the 
order Bignoniacea: being preferred ; also that the larve find some 
difficulty in adapting themselves toa tenk-leaf diet, and that the 
larval develapment, at ali events at first, if not later, is slower on 
teak leaves than, for example, on the leaves of Millingtonia 
hortensia. Generally speaking, then, mixed forests containing a 
large proportion of plants belonging to Higneniaeee would be 
iore favourable to the development of the insect than pure teal 
forests would be, and, in the former, s certain number of the 
Jarve would be kept alive on the food which suits them best, in 
years which are unfavourable to the development of the insect on 
a large scald, 

+35. Of course in years when the insect is present in large 
dgfumbers and the favourite larval food rans short in consequence, 
teak, in common with several other species, is attacked, and once 
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the insect gets established in a pure teak forest, the number of 
teak which suffer will of course be far greater than would be the 
‘case in a mixed forest, 

36, tis interesting to note that in the case recorded by 
Mr. Osmaston referred to above, the nursery was a new one, the 
teak plunte being the first ever raised there, and there were no 
teak trees within several miles. In this case it is probable that 
the larvm had been living in the neighbourhood on the leaves of 
other species, and the supply of these running short had driven 
the insect to attack the teak. 
F Enemixs. 

37. The larva is a voracious feeder, but fortunately for the 
forest it has many and powerful enemies. It is very liable to a 
fungoid disease. The larva is usually attacked, but I have also 
found pups killed by it. The diseased Jarve and pupwe hecome 
discoloured, wet and flabby, and are filled with a yellowish brown 
liquid. ‘ 
a 88. The larve are very susceptible to injury just before 
moulting, or pupating, and great care must be taken not to 
handle them then. 

39. ‘The larvee and pups, the latter especially, are greedily 
eaten by birds, which pull open the larval shelters aud pupal 
chambers to gain their contents. In Jubbulpore, in 1901, crows 
were particularly destructive. 

40, Spiders ovensionally eat the larve:. 

Prorecrion aNb Remepies, 

41. The following suggestions are made, of course, on the 
‘understanding that the circumstances of each particular case 
will determine to what extent other considerations, such as the 
neceasity of curtailing expenditure or sylvicultural requirements, 
will allow of the adoption of any of the proposed measures, 

(#) All trees and plants which are valuelesa from a forest 
point of view, and the leaves of which nre a favourite larval food, 
should he ent ont and destroyed as far as possible. 

(2) Enemies, and particularly birds, must be protected. 

(¢, Undergrowth helow the trees attacked shouldbe cleared, 
if this can be done without damaging the forest, and dead lenves 
allowed to accumulate on the ground. A large number of Jarve: 
would then pupate in the dead leaves and in the soil, and if pigs 
are allowed in the forest during the larval attacks, they would 
destroy a considerable proportion of the larva and pupa. 

(2) Nurseries should be kept clear of all weeds and dead 
Jeaves from April to December. ‘fhe majority of the larvae will 
then pupate on the plants, and both larva: wand pupe can be then 
easily collected by hand. 
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Tho Training of Indian Forest Offloers. 
By W. R. Fisrer, B.A. 

CoLoyeL Pgarsow’s services to the Indian Forest Depart- 

ment in India and at Nancy are so great, that T am loath to 

iffer in any way from the opinions he has expressed in the 

October number of the Indinn Forester. There are, however, two 
* points in which I consider his proposals unsound, and these are, 

as to the use of athletics for Forest students, and the selection of 

Edinburgh as the future training place for Indian Forest 

students. 

The arguments which Colonel Pearson urges against training 
candidates for the Imperial ataff of the Forest Service at Dehra 
Dan are conclusive. The excellent Forest School at Dehra Dun 
is already too small for the training of the Provincial staff of tke 
Indian State forests as well as of the forest staff required by Native 
States. Three-quarters of the work there is dona in the forest, 
and it is impossible to conduct this work satiefactorily with a 
large number of forest students, while the forests of Northern 
India differ materially from the tropical forests of Southern India, 
A second school, therefore, on the same lines as that of Dehra 
Daun, is required for the Forest staff of Madras, Bombay, Coorg, 
Mysore and other Native States of Southern India, to say nothing 
of Burma, for which an elementary forest school bas already 
been established. 

A reversion to the former Continental training of our Forest 
students is inexpedieut for the reasons given by Colonel Peurxon, 
and also because a much wider view of forestry is taken in tha 
course introduced by Dr, Schlich into Cooper’s Hill than in any 
other European forest school, French and German forest schools 
deal chiefly with the system of fdtestry practised Ly the State to 
which they are attached, and Continental forest students, therefore, 
do not gain a sufficiently broad view of forestry for Indian work. 
It is essential that our Indian Forest students should be taught 
forestry in Britain, by experienced Indian Forest Officers, 

In case, therefore, the splendid foundation of Cooper's Hill 
should be abolished, Indian Forest students should, as Colonel 
Pearson suggests, be attached to a British University for a two 
years’ course, followed by practical training on the Continent for 
one year, 

Colonel Pearson, however, suggests Edinburgh University, 
referring it to Oxford or Cambridge on the ground that ‘many 
nglish University atudents waste their time at athletics, whilst the 

Edinburgh students are hardworking and conscientious workers.’ 
Jt is well Known that many students come to Edinburgh as mere 
hoys and completa their conrae thera at the ages of 19 ar 20, 
when men usually come into residence at Cambridge and Oxford, 
end which is the age of our Indian Forest candidates. Many of 
the best Scotch students, also, after taking a Scotch University 
degree, come to Oxford or Cambridge to continue their studies 
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and such students would not be too old to compete with others in 
the Entrance examination for the Indian Forest Service, as some 
of them have already done. 

As regards devotion to athletice, I had the privilege of 
of studying at Cambridge, St. Andrews, and Edinburgh, and found 
that athletics are as keenly followed in the northern as in the 
southern Universities, I took an active part in athletics at all 
three Universities and did not find my work suffer from so doing. 
Bunting and football do not take up much time, and are forms of 
exercise admirable for young men, who sometimes employ their 
spare time in less profitable pursuits. Experience at Cooper’s Hill 
has shown that many of the best of our men have been good 
athletes as well ag high up in the Class Lists. 

Colonel Pearson has often conducted the eandidates for the 
Indian Fores Service in the stiff twenty-five miles walk, which, 
np to this year, has been an essential part of their qualifying 
examination, This walk has now apparently been discontinued 
by the Indin Office, though, largely owing to the consequent 
disqualification of feeble persons, it has afforded a physically fine 
body of men to the Indian Forest Department. I am. sure that 
no one recognizes more fully than Colonel Pearson that mens 
sana in corpore anno is a necessity for Indian Forest Officers, and 
this can be secured only by persistence in active physical exercise, 
Tf, moreover, our men are trained at Cambridge, it will appear 
further on that many afternoons usually would be necessarily 
occupied by field-work, as is at present the case at Cooper's 
Hill. 

Apart from the question of age—and it is highly inexpedient 
that our students should go to India till they have become mature 
men—the chief reasons in favour of Cambridge are as follows :— 

There is an admirnble agricultural class at Cambridge, the 
ayllabus for which I will proceed to give, 

There are in the neighbourhvod of Cambridge well-managed 
and extensive woodlands such as are non-existent near Edinburgh. 

The list of lectures issued by the Board of Agricultural 
Studies at Cambridge comprises agriculture, chemistry, botany, 

eology, agricultural chemistry, engineering, mechanics and heat, 
ungoid diseases of plants, economic entomology, book-keeping, 
mensuration arid surveying, Were # Professor of Forestry appoint- 
ed—which would be at once done, if the India Office were to 
transfer the Forest students to Cambridge from Cooper's Hill,— 
forestry would take the place of agriculture in this class for Forest 
studente, all the necessary instruction in anxiliary subjects being 
already available. The presence of Dr. Ward ensures that the 
Potanical instruction is suitable for Forest students and of the 
highest, class. ae 

As the lectures are all given in the forenoon, several afternoons 
a week are available for practical instruction in forestry ahd 
surveying, and for botanical and geological excursions, ss 
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The woodlands belonging to the Duke of Bedford are extensive, 
and are managed under a working-plan prepared some years ago 
by Dr, Schlich ; throngh the kindness of the Duke they would ba 
available for field-work in forestry. They consist of oak, beech 
and other hard-woods, also of pine-woods and’ other conifers and 
are only one hour's distance from Cambridge by rail, - 

Althongh the University of Oxford has not at present an 
agricultural class, they would certainly establish one were the 
India Office inelined to send Forest students there. Oxford is also 
better situated than Edinburgh as regards woodlands, and close 
to Gxford are the extensive beechwoods of the Chiltern Hills, 
‘while the Forest of Dean and High Meadow Woods, for which the, 
late Mr. H.C. Hill made a working-plan in 1897, are easily 
accessible from Oxford by train. 


Notes on Sandal, 

1,—Roor Panasrrisa, a 
In 1896 I made a note to the effect that I did not believe in 
the root parasitism of sandal. After a series of observations on 
the point, the only thing’that I could discover were some small 
white tuber-like growths attached to the rootlets of small seedlings. 
‘The observations of Messrs. McCarthy and Barber were more 
carefully made and have given rise to further investigation, In 
the September number of the Indian Forester there is an 
excellent article by Mr. M. Rama Rao on the subject. He has 
pointed out that root parasitism is the rule in the Salem district, 
‘The same is the case in North Coimbatore, if one ean judge from 
a series of observations made at Hassanur. This locality is specially 
suited to such observation, being rich in sandal. The trees are, on 
the whole, particularly healthy and give a large percentage of 
scented wood of excellent quality. 

‘Yhe first plant put under observation was a healthy 4-year 
old plant growing in a dense thicket. It was carefully dug’ ont 
and the attached mud washed away. No signs of attachment 
were found, except some minute tubers similar to those noticed 
in 1896, The whole root system was extracted from the dense 
™mass of surrounding roots. Root fibres and root hairs were found 
in considerable numbers, and there is no doubt that the plant 
was living quite independently and bad no inclination to attach 
itself to any of the surrounding roote. This, however, was not 
the case with subsequent observations. 

Starting with small seedlings of a year old, distinct attach- 
ments by means of the amall white tuber-like growths wore found 
in every case. Seedlings up to six years old were examined and the 
haustoria héeame more and more marked, being larger in size and 
of 4 reddish-brown colour similar to the root. In one ease no less 
efhan eight attachments were found, besides previous attachments, 
not so much in the form of scars .as of haustoria themselves 
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attached to the host, but detached from the sandal plant. Several 
instances were Also found of haustoria, still attached to the sandal 
plant, which had evidently finished their work. In most of these 
cases the principal roots, to which the haustoria were attached, 
belonged to Premna tomentora, : 

Finally, a considerable-sized tree, between 10 and 15 years 
old, was examined in the same manner, the root being extracted 
with much difficulty. 

In this tree the attachments were very numerous, bnt the 
most striking were three distinct large haustoria about the size of a 
four-anna piece. ‘The host in this case was Zizyphus aylopyra. 
Other ruots attacked were Premna tomentosa and a species of 
Grewin. My observations, that the reot hairs and fibres decreased 
proportionately with the attachment, were similar to thoxe of Mr. 
Rama Rao, Especially in the large tree, though the root system 
was well developed, mach of it was, so to speak, ineffective, and L 
have little doubt that the nourishment was taken up chiefly 
through the haustoria, 


2.—Concuners, 

A list of congeners is given by Mr. Rama Rao in the article 
referred to above. It might be very considerably added to as far 
aa this district is concerned. »In fact there is hardly a tree 
growing between 2,000 and 4,000 feet altitude with which I have 
not seen it associated, Vitew alata and pubsacens are common in 
sundal areas, whilst two species of Carieaa and Zizyphus wnoplia 
are specially noticenble as forming the serub in which it ja 
most generally found. I should certainly put asterisks against 
Tevminalia chebula, Premna tomentosa, Zizyphus wylopyra, and 
Acacia sundra. On the other hand I should not include Lita 
geylanica or Alhizzia amara it the list of congeners, though it is 
found with the latter at low elevations. 

3.--Girra Classes ann Weiant or Scenrep Woon. 

Some useful figures on this point have now been collected, 
and « few may be given for comparison with other districts. 

(1) Mavihalla Coupe. Altitude about 4,000 feet. ~ 

Very few trees under 12” girth gave any scented wood. In 
the few cases where scented wood was found, the average weight 
was only 183 tolas* 

Average weight of 


Girth class. Number of trees. scented wood 

(including root}, 
: MT, 

is we 19 ee 0322 

ne dy ooh 38 of ve 0-488 

o oe 83 . +e *0°780 

oe ” 18 on “ 1640 

o Ww o ae) 2599 

" oe 46 te as 52706 
Above 33" os By a1 a + 8037 


* Note —1 maund = 1,000 tolas = 25 Iba, 


. (2) Kotudui Coupe. Altitude adout 4,01 


Girth claea, 
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Number of trees, 


15 


00" feet. 
Average weight of 


scented wood 


* (including trees 


without scented 


wood). 

2 MT, 

Under 12” ae 25 . as 0-088 
12°15" 26 aa oe O8TL 
118" 25 ne ++ 0680 
19"-21" 25 Hs ve 1488 
22°24" oo ee 25 De ve B74 
25" 8p" . on 25 an z 4118 
31"—86" i 26 25 aig «7180 
Above 36” be 0 2% aa ve 11852 

(3) Talukurai Coupe. Altitude about 3,000 fect, 


Girth class, 


a1" 36" 
Above 36" 


(4) Karlia Cou, 


Girth class, 


Nunuber of trees, 


os 5 


Number of trees, 


39 

180 

Ot ra 

141 1 

68 a 
56 a 
s 26 . 
wot ee 


Average weight of 
scented Wood 
(including root), 

MT. 


pe. Altitude about 2,300 feet. 


Average weight of 
scented wood 
(including root), 
M 


O85 
0-463, 
O787 
1049 
1613 
2016 
1.579 
4638 


oy oe ae ran ve Nil. 
(5) Kodumpalli Coupe. Altitude about 2,300 feet, 
‘Average weight of 
scented wood, 
(including root), 
MT. 


Girth class, 


o”"—12" oo on 19 
187-15" we 26 . 
¢ 16’—18" , 23 as 
fs 19"—2." 24 o 
22" 248 12 oe 
2a"—30" a . 13 n 
3)"-3e"** 9 
Above 36" . 
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« The Maviballa and Kotadai coupes adjoin 
+ yet the difference of outturn is very marked. ‘The 


adme elevation. 
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Karlin arid Kodampalli coupes are at the sue elevation but on 
different plateaux, over 20 miles apart. Tho difference of oultura 
is most marked. 

Speaking generally, scented wood appears to form more 
quickly at lower elevations, but to increase less as the girth of the 
tree becomes bigger. Trees of large size are far more numerous 
at the higher elevations, which seems to point to a more advanced 
age of maturity. 

Kodampalli has a particularly good outturn, but other coupes 
in the same locality show that it is by no means exceptional. 
Figures of this sort may give rise to much conjecture, but in my 
opinion only prove the immense variation of sandal even when 
grown under similar conditions. 

4.—Tue VaLus or Sanpat Lann, 

[have never seen any attempt made to value sandal land, 
Such valuations are very difficult on necount of the patchy nature 
of the growth. In spite of these difficulties n few observations on 
the head may not be out of place. 

In this district there are not a few acres which contain at least 
200 visible sandal trees to the nere, I have recently seen many 
euch on the Talamalai plateau, and will therefore apply the figures 
taken from. the Kodampalli coupe on that plateau. Supposing 
that, in the next 40 years, we worked out these trees at the same 
size a8 we did those in, 1899-00, we should get results very similar 
to the conpe actually worked in that year, vic., 188 trees yielding 
$32 niaunds of scented wood. The yield per acre per annum would 
be 8} maunds, valued at not less than Rs.40 net. This T admit 
ja exceptional, but [ am of opinion that, under careful treatment, 
we should be able to work up to this in most localities, 

‘The value of more extensive arens may, however, be proved 
in a totally different way. The coupes of sandal include both 
reserved aud unreserved land. The latter include not only 
wastes but also lands under cultivation from which trees are 
purchased by Government. Enumerations of immature trees have. 
been made for the whole coupe area. Under these circumstances 
it is clear thata valuation made for the whole coupeis considerably 
Jess than it would be if only the actual sandal land were included, 
"The area of Kotadai coupe is 960 acres. Assuming that in the 
next 40 years the immature trees will be worked out at the same 
size as those worked in 1902-03, a net revenne per acre per annum 
of over Rs. 21 is obtained. If the cultivated area were excluded, 
there is little doubt that the result would be doubled. This area 
is particularly rich in sandal and may be taken as sandal at its, 
best. I will now consider it at its worst, The Karlia coupe 
(northern portion) was worked in 1896-97, Between 1893 and 
1895 very extensive thefta took place, and in 1895-36 the southern 
portion was worked over, only the stumps from the illicit fellings 
being removed. The coupe contains 5,040 acres, of which ‘nob 
Jexs than two-thirds are cultivated land containing no sandal. To 
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be on the safe side I have taken only half as unproductive. This 
area wag again worked in 1903 and 1,714 trees produced 1,420 
maunils of scented wood. The net revenue per acre per annum, 
even under these very unfavourable conditions, works out to 
Rs, 1-12-0, which is equal to twice the assessment levied on ecul- 
tivated lands in the neighbourhood. A natural inference to draw © 
from these figures is that the land on these hills is far more 
valuable for growing sandal than any other crop, and fortunately 
this has, to a certain extent, been recognised by Government and 
still more so by the local revenue efficers, 

For some years past the various Collectors of the district 
have steadily ‘opposed the gradual removal of all trea growth 
from these lands, and of late years a Collector has made some 
very advanced proposals for protecting this growth. It only 
remains to be seen if Government will accept these proposals, 
which { have little doubt they will do il the facts are clearly put 
before them. An accurate survey of the hills has recently been 
carried out, and with proper maps the preparation of such 
estimates will be facilitated. 

5.—Diseases. 

‘Spike’ has recently found its way into the district. The 
localities aitacked show that it has not beeu introduced by conta- 
gion from Mysore. Other trees, congeners of sandal, seem to be 
similarly attacked. From the locality in which it has been found 
Ijudge that it may not he impossible to trace the origin of 
the disease to fire. Lhope to deal with this after more prolonged 
observation. 


24th October 1903. P.M, Lesnineton, 


Notes on the Forest Nursery and Plantations ix the 
Panch Mahals. 


Your issue for November contains a note on forest nursery 
and plantations which would have been ull the more interesting 
had Mr. Pearson extended ita little and told us something more 
about the plantations themvelves. He states that some foresters 
have condemned such works while others believe that good 
results can be attained at a reasonable cost. 

Lhave just spent some five and-a-half years in the Godavari 
district of the Madras Presidency—a district with a great variety 
of forest, from high, which will produce very large timber, to 
mangrove forest, The district contains about one thousand 
square miles of reserved forest and eight ranges. 

Three of these ranges, bordering on the Central Provinces, 
‘contain a valuable species peculiar to itself, Thus in one the 
prevailing species was Xylia dolabriformia, in another teak and in 
the third Hardwickia binata. The rainfall in this tract varied from 
about 45 inches in the Hardwickia range to about 70 in the Xylia 
range, the teak range being the central one and the Xylia the 
easternmost, Prior to reservation the whole of the forests in these 
three ranges had been subject to shifting cultivation, in addition 
to which the configuration of the country with the aid of the 
Godavari and Sahen rivers gave every facility for the exploitation 
and transport of timber, which was rafted to a great central market 
lower down the river, Immense trees can be found here and 
there left uncut by the shifting cultivator, surrounded by smaller 
poles. Now in spite of all the bad treatment that this teak in the 
central range has received in the past, it pasists in eoming up, 
and has fought hard against being exterminated. It produces a 
harder wood than the Burma and West Coast teak*and takes a 
beautiful pelish so as to he searcely recognisable as teak, and*every 
stick of it could be sold to-morrow, so great is thedemand, As the 
work of settlement in the district was completed it was possible to 
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pay attention to working-plans, but'a thousand square miles is a 
Jarge area, and even after five and-a-half years Thad to leave the 
district without ever having seen one reserved forest at’all, and 
another only in the far distance, In this teak range the Survey 
of India party had just started work, so that detailed maps wonld 
not be ready for some time. A preliminary plan was therefore 
necessary, As it was obvious thnt the policy for the forest was 
improvement of the stock of teak, the main provision of the plan 
was for a series of experiments to ascertain how this increase in: 
the stock of teak conld be best brought about. It was estimated 
that twenty-five thousand acres might be dealt with in time out 
of the seventy-five thousand acres of reserved forest in the range. 
Here the necessity of a forest bureau is surely very obvious. 
Here is a range easily exploited, with a large market, which 
supplies other districts besides this one, all of which have direct 
water communication with it as wellas with a seaport, and in 
which teak struggles to grow and only requires protection. At pre- 
sent, after years of bad treatment, there is little teak over five feet 
girth, but we do not know to how large a size it will grow in this 
locality, and there is an insatiable demand for all sizes, In this 
Presidency one sees less of men of one’s own department than of 
any other. One may occasionally see men of adjoining districts on 
social occasions at “‘weeks,” but there are no professional fore- 
gatherings, so each man has, in a question like this one of improve= 
ment of teak, to work it out for himself. It was thought that 
in time the taungya system might be introduced, but the subject 
was considered too important to leave the experiment to others, 
i.e. cultivators, until the best method had been found out. The teak 
occurs in patches, so one such patch of twenty-five acres was 
taken in hand. All the crooked teak were cut over for coppice and 
the good ones as wellas the good ebony poles were left. The 
good saleable poles of other species were cut for coppice and sold 
ond the balance cut aad burned, Pits a yard apart und oue foot 
square and deep were dug .and;the earth put back before seeds were 
sown, As the seeds from the local species were not considered 
good, a ton of seeds was obtained from the Coimbatore district, 
8.1. This was found to be far more than was needed, as four 
seeds were pnt in each square after being soaked for forty-eight 
hours. There has been a good monsoon, and when I left the 
district 12 percent. of the seeds had come up and more were 
apparently coming. Now this is only an experiment ond may be all 
wrong, and ifso it might have been worked differently had (here 
+ been a burean to refer to na to how to act in such a locality. 
These seedtings wilFhave no shade, but if seeds are sown with 
cereals the resulting seedlings would havé none either. It 
remains to be"seen if a reasonable percentage of the seedlings will 9 
survite, in order to prove whether the experiment is a success or 
nf. It must, however, be remembered that each seedling estublish- 
ed should in time be a seedbearer, for much of the presont teak is 
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only of coppice origin. If this method does not prove a snecess, 
then it must be seen how much shade ia required and so on, 
or whether it is not better to have ntrseries and plant direct in 
preference to sowing, On this point it would have been interest- 
ing to hear how Mr. Pearson's seedlings have done when planted 
oat. Of this I am, however, eure, that a method of either sowing 
or planting can be found that will prove of great advantage to 
immense areas of forest, which contain such a great proportion of 
undesirable species and where little is being done at present to 
increase the stock of saleable species. It is a pity that there is not 
# central bureau to refer to, as it would save a lot of time in local 
experiments. In this instance the sale proceeds of the poles sold 
well covered all the cost of the experiments. It would he interest+ 
ing to hear of other experiments to improve the stock of the 
superior species over considerable areas. It might be mentioned 
that there is good general reproduction in these forests except 
for teak, as the good acedhearers were mostly felled, it reproduces 
well in coppice and by shoot. 


H. F. A. Wood, 
District Forest Officer, Kurnool District. 


‘Tho Assam Forest Report, 1901-02. 


In the Indiun Forester for the current month, when reviewing 
the Asaam Forest. Report for 1901-02, you have assumed thut at- 
the time of the preparation of the Dambu working-plan’' filteen 
yenrs ago, no attention was paid to the question of the extraction 
of produce from the forest. As I, was, largely (responsible 
for the preparation of the plan in question, I write to say that- 
your assumption is incorrect. A carteroad was being made to 
the forest while the data for the plan were being collected, 
and this road. was, if I recollect rightly, actually in use for the 
transport of scantlings before the plan was published. AJ} the’ 
Forest Officers concerned, from the Inspector-General downwards, 
believed that this road would prove to be’ suitable and’ sufficient: 
for the purpose it was intended to fulfil, that is to enable timber” 
to be transported from the forest to the plains. The omission, 
therefore, to- which you refer, did not exist. Even had your 
supposition been correct, your homily on so elementary # pro- 
fessional principle as that involved would, [ think, have been- 
unnecessary. Now-a-days the orders regarding the preparation of 
working-plans are far too precise for the questitn of the*extraction 
of produce to be lost sight of. 3°, 

Your eneer at the searcity of labour being said to have delayed’ 
the preparation of the new Goalpara working-plan could-bardly” 
have been made were: you acquainted with the prevailing loval' 
conditions. , 


PRIZES AT THE IMPERIAL FOREST SCHOOL, 23 
This is a point on which Forest Officers now serving in Assam 
can enlighten you, if they think fit, better than I can, who have 
not seen the provinces since 1891, 
Camp CuaMpa, Cc. P. Fisner, 
11 th November 1903, Deputy Conservator of Forests. 


Prizes at the Imperial Forest School, 


Tr will doubtless interest many of our readers to know that the 
students at the Imperial Forest Schoot are not asked to work hard 
through the two years’ course without heing offered some reward 
and being shown some honour at the end of their labours. We 
append below a list of the prizes which will be offered at the end of 
nest March. We feel sure that while the Service as a whole is 
deeply indebted to the Honourable Member for the kindly thought 
which has led to its offer, there will be keen competition amongst 
the atudents far the prize so graciously offered by,the Hon'ble Sir 
Denzil Ibbetaon, K.C.SE, since to win it will mean to have 
earned distinction indeed. 

The prizes to be offered at the end of March next will be as 
follows, provided the Board of Control considers they have heen 
earned, 

(i). The Member's Prize—Offered by Sir Denzil [bbetson, 
K.C,S,1, the Hon'ble Member for the Revenue and Agricultural 
Department of the Government of India. 

The prize will be awarded by the Director and the School 
Staff to that one of the outgoing students who is, in their opinion, 
likely to make the best Forest Officer. All qualifications will be 
taken inte account, whether intellectual, professional, moral, or. 
physical. The prize, of the value of Its. 75, will be given in 
the form of books, instruments, or other useful articles, to be 
selected by the winner subject to the approval of the Director. 

(ii) A Priae for the best Senior Upper Class student.— 
That is, for the student in the Senior I"pper Class who has 
during the whole course received the greatest number of marks, 
all subjects together. 

(ili). A Prize for the best Senior Lower Clase student,— 
That is, far the student in the Senior Lower Class who has during 
the whole course received the greatest number of marks, all 
Rubjects together, 

divi, A Prize for Forestry.—This will be a prize for that 
gtedent of the Senior Upper Class who has obtained most marks 
in Forestry. 
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(v). The William Prothero Thomas Prize for Practical 
Forestry.—Thia prize will be given to that student of either the 
Upper or Lower Senior Class who, in the opinion of the School Staff, 
hag shown the best practical kuowledge of Forestry. It will ho in 
the form of a book or books. . 

(vi). The Botany Prize—For the atudent of the Senior 
Upper Class who obtains most marks in this subject. 

(vii, The Forest Engineering Prize—For the student of 
the Senior Upper Class who obtains the largest number of marks 
in this subject. ee ee - 

(viii). The Campbell Walker Prize.—For the Madras atudent 
of the Senior Upper Class who bas obtained most marks in 
Forestry during his school course, 

(ix). The Inspector-General of Forests’ Prize.—-For the 
best athlete in the School., This will be annual and will be 
adjudged by the School Staff to the best all-round man, 


oe : A Morning after Goral ; : oe 
Tux sun has not yet shot up over the neighbouring peake ag we-' 
breast the steep winding path leading to the creat of the mogntain 
we are bould, for. It is a fresh beautiful morning in early 

June, and at the elevation we are at—between 7,000 and 8,000- 
feet—crisply cold. The keen morning air and the stiff elimb send 
the"blood coursing merrily through the veins, and one feels in tune 
with the glorious suenw aroutd one, Are we uot mmiy, tany 
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miles distant from the scorching plains, right up amongst the most 
glorious scenery the world contains, in the thightiest of mountains, 
the Himalayas. Is not ona blessed with « sound wind and good 
lungs and head and isnot one full of hope that the crest of youder. 
ridge will disclose the whereabouts of a beast as yet unmet and 
unehot—an animal whose level plain is the rockiest and most 
precipitous of precipices. Does nota feeling: of contempt pass 
throngh one as one remembers the Home sportsman. He who 
with time and money both at bis disposal, year after year is 
content to shoot tame deer and barn door pheasants and call it 
sport, whereas a little energy would enable him to obtain the sport 
of kings, But he would have to work for it! Wind and limb, 
head, hand and eye must be good for mountain shooting, ar often 
a false step or slip means a drop into eternity over some terrifie 

cipice. This does not, however, come within the contemplated 

12 of fare of our home sportsman, : 

‘As we toil up the slope a rush in the bushes ‘to our right 
brings the rifle to the ready, but almost before one has had time 
to try and peer through the growth, a couple of short sharp barks 
proclaim the animal a barking deer, alarmed at such an early 
visit from the two-legged biped. Will the barks have raised the bill- 
side one wonders! Luckily thay are not repeated. Further up 
two monal pheasants get up, offering a lovely shot, and fly off with 
thelr queer piercing whistle. A sudden hait of the shikari and I 
hurry up onty: to find another barking deer, this time down the 
khud.’ Not much time would he have allowed for a shot had it 
been wished for, for with a whisk of his white tail he is off at 
breakneck epeed. Up, up we climb, and at last reach the 
crest; every open patch of grass and rocky precipitous slope 
is searched, but in vain. Kither the barking deer have roused’ 
them or our eyes are not sharp enongh, for no horn of goral 
appears, After farther fruitless search we turn into a small path 
and drop down the hill on to a small contour path someway below, 
Just before reaching the crest something had bolted down through 
the jungle in this direction without our having caught sight of 
it, After winding along the rocky cut fora mile, suddenly the 
shikari drope like a stone and I promptly follow suit. ‘To the left 
of the big pine in front,’ he whispers, and I crawl into his place. 
For some time nothing can be made out at all; then a minnte 
greyish blotch, taking a sort of goat-Jike shape, defines itself to uur: 
earnest gaze, and one or two other dots I take to be companions. IT 
worm along a few yards further and then sit up. From here I must _ 
fite for 1 can get na closer. Had I been above I ehotild have tried, * 
But being on the samé level it was too risky, as the arfimals were 
on the gui vive. Resting my rifle on my knees T take a full sight’ 
for my estimate of 140 yards and fire, The, goril gives a grent: 
bound in the air with ‘arched back and appears ‘to ten eprjng 
straight over the khud. Its companions disappear like phantonts.' 
Hit; I was sure, and in my excitement 1 bark my shins and nearly’ 
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bofne’a Cropper in:trying to Bet -huiriedly ‘over breakneck’ ground, 
A very short examination shows blood. At first a little and then 
in patches, and I no longer doubt:that-I lave shot my first goral, 
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f 
Step by step we track it up, and as is usual with these animals, 
it'very goon takes ud to: a place where the hillside is virtually a 
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precipice, Slowly and carefally 1 follow my nimble-footed 
companions. { vaguely wonder how many generations it has 
taken to give them their easy gait and swinging stride over the 
rocky khud side and how many would be required ta give 
the ‘average Englishman even a Fenetion of their agility. I plod 
along, sticking to my rifle and thanking the good star which 
indaced me to put on # atout pair of football boots, which answer 
here even better than nails, At lact we come to sheer slippery 
rock, and this tries mv powers to the utmost. However good 
one’s head, one can’t walk on shiny rock at an angle of 60°. I get 
over encouraged by frantic pantomime from my orderly, who 
appears on the high road to lunacy and to losing me my goral. 
In a wotul plight I'reach the other side, blowing and shaking, for 
the last 100 yards or so have been real bard work, After a 
little time I muke ont a slowly moving grey speck (the hind leg 
is broken at the hip, so I am told), and steadying myself as mach 
as 1 can, I fire. The beast stops dead for an instant, I thought 
preparatory to falling, and then with incredible swiftness bounds 
‘off on three legs over some” terrific country, roands a point and 
is out of sight, I matter’something not complimentary tu myself, 
put am not particularly dowphearted—thongh Treally believe that 
shot to have been a miss—as I. feel certain of getting my beast. 
How little I knew the goralf But the khnd had now to be 
negotiated, ‘The hill from a point some 1,000 feet above us dropped 
down at a sharp angle, but was more or less clothed with trees— 
deodar, spruce and silver fir. This growth, however, stopped just 
above us, and the kbud inclined strongly into a practically sheer 
rocky precipice, with just a ledge here and there to get along by. 
Luckily there were tufts of grass in niches which proved a great 
help. ‘This lasted to the corner round which the goral had bolted. 
My companions proposed that they should go straight and that I 
should climb up to the forest and then come along in that, but T 
was far too keen to go this round and said I would follow them. 
All went well except on one or two occasions when I spread-eagled 
myself (how one gets into these weird positions I don't know—a 
kind of tying oneself up into knots!) and had to be hanled out. 
‘Twice the men overran the blood in their eagerness and had to try 
pack. At last we got round the corner, and the trail took us up to 
the tree growth, then round another corner, where a tree had fallen 
across the ledge we were on. Here we lost the blood and had to 
spend sometime hunting for it. 1 had my rifle in the hollow of 
my arm when a rush in the deodar growth above, a dull grey 
blotch for au instant, and the goral was off down the khud back on 
jte old tracks again, He passed close to the orderly, who saw the 
hanging leg and a large blotch of blood on the quarte, He yelled 
aloud in his excitement and has not becn allowed out shooting 
with me since, Back again we went, and I made for a big craggy 
rock sticking out on a spur and hanging sheer over a precipiee 
from which J thought I might be able to spot the beast. AN below 
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me was, however, quiet and tenantless, the precipitous rocky slope 
lying bathed in a brilliant sunlight, and as it was warming up by 
now | had little hope of finding the goral in the open unless he 
fell, After searching every spot I was able to I returned to where 
I thought the men would be and found them right enough, 
squatting !! Oh { how the native loves to sit! To my excited 
questions they replied that there was no blyod in the direction he 
had gone and so it was useless to look for him. I could not: make 
it out at first, but I soon saw that the blood having ceased to 
flow, the patch on the flank would saon dry in the sun and there 
would be: no further ataine left. I now began to. realize what 
goral shooting in this kind of country means.’ A wounded beast 
invariably makes for the worst possible country, and the chance 
of finding him here is very small.. I made the man hunt about 
for another hour and then had to give it up. It waa very annoying, 
and I could not help thinking of the sufferings of the poor brute, 
which would never live after the large amount of blood he had 
Jost, we having seen the grass in places quite sodden with it. Ib 
was a hot tramp back on what 1 believe was meant to be a path, 
but it was entirely overgrown when it did not consist of naked 
rock, And yet it was enjoyable. The country and the glorious 
mountains all bathed in a flood of gualight were magnificent, and 
one felt that the crowded city and civilizition were far—very far 
from us that morning. ‘Ihe mountain air was beautifully fresti 
and the birds trilled and carojled sweetly around us, and oft 
and anon from some woody glen far below us the sweet notes of 
the cuckoo would vibrate tremulously on the air, Men were sent 
out to search the foot of the precipice, but without result, and a 
heavy storm coming on washed out all the blood stains. So ended 
my first experience of goral shooting,.and the los of a good head 
was due to over-confidence, want of knowledge of the elementary 
principles of the sport, and Inst but nob least, bad shooting, But 
the broad road of failure will often show the bye-path to success, 
and this I found later on to be the truth in my case, 
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The British Association at Southport. 
COMMERCIAL ASPECT OF AUSTRALIAN Forestay, i 
Berons the members of the British Association at Southport 
on Wednesday, Mr. E. T. Scammell, F.R.G-S., formerly com- 
mercial representative for the West Australian Government; 
debivered an interesting address upon ‘The Forest Resources of 
Australia available for British Commerce.” Mr, Scammell suid: 
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#. " One of the most important duties requiring the early atten= 
tion of the Federal Government of Australia is that of dealing 
with the forest resource of thé Commonwealth. At present. the 
forest Jaws and régulatians in. force, according to the opinion 
pf the Victorian: Royal. Commission on Forestry, 1901, are ‘ wealf, 
unaystermatic and inefficient,’ This has been acknowledged at 
different. times by the -various Governments of the Australian 
States, and: deaultory efforts to introduce nome scheme of ‘State 
regulation have beén made, but no scientific and comprehensive plan 
on. the linea laid down. by France, Germany or British India hns, 
apparently, been seriously cosidered, or, at any rate, attempted, 
Referring to the need of forest conservation and management in 
Greater Britain, Professor Soblich -sayx: ‘Surely the time. has 
come, or, rather, it came some time ago, for a more vigorous forest 
policy on eensible lines throughout the Empire Let us strive 
fo introduce ayalematie forest management, more particularly inte 
Canada and Australusin.” The question is no doubt beset by great 
difficulties, but where there is will there is aleoa way, Above 
all, let the. self-governing colonies. consider the magnificent 
example which hrs been set them by India, where the preservation 
of the State forests bas now been put ona safe basis, for the 
everlasting benefit of the people of the country and the Indian 
exchequer. Humboldt says that’ *men in. all climates’—by the 
indiscriminate felling of trees—‘ prepare at once two calamiti 
for foture generations—a want of wood and a scarcity of water.’ 
Tn order. to avoid these calamities, which will as surely fall upon 
the New World as the old, unless prevented by wise ‘and timely 
action, it is incumbent upon British Colonial Governments to 
give the question of forest control and development. their most 
eareful and enlightened consideration. 

Tam-glad to know that the labours of the Victorian Com- 
mission have resulted in a strong recommendation being made 
to the effect that the action of the Government of India should 
be followed by the Legislatures of Australia. It is satisfactory 
also to note that the Western Australian Goveroment have lately 
appointed a commission for the purpose of obtaining information 
and of recommending measures for dealing with the forests of that 
State, while New South Wales and Queensland are considering 
proposale’ having similar objects in view. “The way, therefore, is 
being prepared for concerted action on the part of the Federal 
Government by co-ordinating, as faras may be possible, the efforts 
that are being made by the various States’ of the Commonwealth, 
and by advising the adoption of measures which, while applicable » 
to the separate States, stall be suitable to the country at large. 

Tae Fovust Angas OF AUSTRALIA. 

The magnitude and importance of the interests'involved may 
be judged by the fact that the forest areas of Australia comprise 
107,637,000 acres of marketable timber, or nearly half the artes 
of the forest Iunds of Europe, excluding Russia. Of this area 
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Queensland possesses 40 ‘million’ acre#, New South” Wales £0 
million, Victoria 12 million, South Australia 4 million, Western 
Australia 20 million, and Tasmania 1{ million acres. To this 
should be added a consideruble area in Queensland (over. 100 
million acres) and in Western Australia (over 70 million acres) 
covered with inferior timber, which hag a local value for building 
and for genera] purposes. aa 

. . Many, if not most, of the important forests of Australia are 
fairly accessible from the sea, as the best grown and most valuable 
timbers are mainly coastal, This especially applies to. the belts 
j of jarrah. and -karri in Western Australia, which occupy clearlys 
marked and dixtinct areas on the hill. ranges’ of the south-west, 
which skirt the coast for some hundreds of miles; and also ta 
Tasmania, whose forests of blue gum and stringy bark grow dowy 
to.the shores of that forest-clad island. : In Victoria the southern 
forests, which correspond very largely to those of Tasmania, ara 
not far from the ses, while in the northern part.of the State, 
where the timber is, akin to that of New South Wales and 
(Queensland, considérable areas border'on the River Murray. 
The subalpine regions of Victoria, however, where some of the 
finest timber of that State is found, are at present practically 
inaccessible. Ia New South Wales and Queensland a numbet 
of the largest and most valuable belts of forest Jand Jie between 
the dividing range and the sea; but in both these States thera 
are large arcas too far from the coast to render them serviceable 
as immediate sources of supply. 


i 
| Tue CommerciaL Timstns oF AUSTRALIA. 


The timbers of the Commonwealth are of many varieties and 
vome of them of high commercial value. The chief of these, ag 
shown in the great work of the late Professor Baron von Mueller, 
are the euealypts, which are indigenous to Australia, and are 
found in ali parts of the country. Of the valuuble timber alone 
there are over 150 species. Besides the eucalypts, there are many 
kinds of casuarinas (the Australian oak!, some conifers (the 
Moreton Bay pine), the cypress pine, the brown pine or colonial 
deal, and others, many acacias (the Australian wattle), banksias, 
and numerous other varieties. 4 

At present, however, the range of Australian woods available 
for Briti-h commerce is limited. Western Australia and Tasmania 
are the only States that have veriously dealt with the question of 
exporting timber, or of using the foreat resources as a valuable 

«commercial asset. New South Wales is beginning to enter the 
field, and Queensland should be able to utilise her timbers for the 
supply of outside markets, But before these States can hope to 
compete with® Western Australia or Tasthania, or in any way to 
command the attention of timber users in this country, they: 

. mptt iseue, under authority, a definite and reliable statement of 
the -timbers available for export. Geueral statements on the 
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subject—of which the Government books are full—ard of 10 
practical use, nor are the tests, proving the.strength and general 
value of the timbers, such as those issued by the Queensland and 
New South Wales Governments, unless accompanied by reliable 
data as to the timber actually available, For example, two of 
the most useful eucalypts of Australia—ironbark and tallow 
wood—to which special attention has recently been called by the 
New South Wales Government, are said to be so restricted ay to 
render an export trade of any magnitude impossible. ‘There aie, 
however, other varieties of timber in New South Wales and 
Queenaland, of which there should be an ample supply. In the 
case of Victoria and South Apstralia, notwithstanding the proposed 
efforts to conserve and increase the forest resources of these States, 
there is little probability of any export trade in timber being 
possible for many years to come. Our attention, therefore, for 
the purpose of this paper, must be confined, practically, to Western 
Australia and Tasmania. 2 


Western AUSTRALIA, 


The leading timbers of this State are the well-known jarrah 
(Eucalyptus Marginata) and karri (Eucalyptus diversicolor), which 
occupy a computed area of 8,000,000 and 1,200,000 acres respect- 
ively in the south-western district. The average size of matured 
jarrah trees is from 90 to 120 feet in height, and from 3 to 4 feet 
in diameter. The stems are straight and clean, and rise 50 to 0 
feet without a branch. Karri ig a still finer tree, its height 
averaging 200ft., diameter 4 to 6 feet, and its stem rises 
branchless from 120 to 150 feet. The colour of the matured 
‘woods is red, and it is difficult, even for experts, to tell from the 
material iterlf the difference, between them. The usual test is by 
bnrning, when jarrah is found to leave (ordinarily) a black'clinker 
and kerri a wlite ash. Both timbers are largely used for 
harbours and dock purposes, railway sleepers, and wagons, and 
street paving. For structural works .karri is preferred, as it 
possessea greater luteral strength than jarrah. But for- general 
uses jarrah is (locally) in much greater demand, and is esteemed 
the better wood. ‘These timbers, when sound, possess, in common 
with some other Australian woods, great immunity from the 
attacks: uf murine and laud insects, und are comparatively non- 
inflammable. The former characteristic renders them ‘suitable 
for sea work of every kind and for use in damp ground, while the 
latter renders them useful asa fire-resisting material, on account 
of which, I understand, an order has recently been placed for karri, 
sleepers for the Baker Street to Waterloo tube railway by the 
Underground Electric Railwaye Company of London, Ltd. The 
durability of karri and jarrah is universally recognfséd. Samples 
of timber which had been in use for piers and railways and for 
underground work for many years (such as those shown at recept 
exhibitions .in Paris, Glasgow and London) prove that they 
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compare’ favonrably with the best hardwoods of the world. The 
usefulness of these woods for street paving in. thia country ia 
also well known, 7 

Of the other timbers of this State available for export Tuart 
(Encalyptus gomphocephata) occupies the first place, Thie 
timber, in strength and toughness, is one of the best, if not the 
bert, of all Australian woods, But the limited area it ocenpies 
rendera a large expor§ trade in it impracticable.’ Ked gum 
{Eucalyptus calophylla) is a: strong and useful wood, and has a 
very wide range, It requires, however, to be carefully selected, as 
it is often marred by numerous veins. These, however, exude a 
gum which possesses important‘medicinal properties, and is used 
locally for tanning. The term “red gnm” is common to many 
Austiatian encalypts, particularly to the Kucalyptua rostrata of 
Victoria and the Eucalyptus resinifera of New South Wales) 
‘Waridoo (Eucalyptus redunca) is 8 wood that needs to be better 
known. It covers a considerable area, and it is compnted that 
there are from 6 to 7 million loads of marketable timber available 
for use or export, It is well suited for railway and wheelwright 
work, York gam (Eucalyptus loxophleba), another widely- 
distributed timber, is a strong, tough wood, suited for general 
purposes. The ‘same also may be-said of the yate gum Encalyptus 
cornuta) and other eucalypts of this nature, of which this State 
and Australia generally possess. a great variety, The Acacia 
saligna (a species of wattle) supplies a valuable tannic ‘acid — 
mimosa tannin—of which the bark contains about 30 per cent, 
The well-known raspberry jam (Acacia Actminata) is a beautiful 
wood, suitable for cabinet work, Another acacia, the badjong 
(Acacia microbotrya), is used for barrel stavea and roft wood 
joinery, There are many other timberg in this State—casvarinas, 
banksins and conifers—suitable for building, furniture and fancy 
work, which are available for export. 

Tasmania, : 

The most important and best known tree of the Tasmanian 
forests is the blue gum (Eucalyptus globulus), Its name is 
derived from the colour of the young growth, In size it compares 
with jarrah and karri. ‘The colour of the matured wood is golden 
yellow to purplish brown or buff. [t is in considerable demand 
for harbour works. Good piles, like those supplied for the 
national harbour works at Dover, tan be obtained up to 100ft. 
in length, with only a rtoderate taper.’ It has been tried for street, 
paving in London, though with only moderate sueress. If sound 
tand well selected, blue gum is one of the mpst important and 
valuable trées of Australia, and, according to recent reports by the 
Government ,of Yasirania, is available in. any quantities, On 
account of its rapid growth, and the pungent and ovorovs exhalas 
tions from its leaves, it has been widely planted in Southern 
Evrope, partienlarly in malarial districts, with most beneficial 
results, In South Africa, India, and particularly in the Southern 
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and Western States of America, extensive plantations of blue gum: 
have been made.. In a report.an “ Euenlypts Cultivated in the 
United States,” issued by the U.8. Department .of. Agricultnré, 
1909, this tree if described: as the best all-round eucalypt. As an 
jHustration of its use for harbour purposes, the report states that 
a contractor, who was constructing a pier at Oveanside (California), 
required a few piles of Oregon timber to complete his contract. 
‘As these were not, for the moment, ta be had, he obtained from a 
neighbouring plantation some piles of blue guin, When it became 
necessary, some years later, to repair the pier these were fonnd 
to be the only sound piles in the strocture. ‘The demand i for 
these piles,’ the report states, ‘is now greater than the groves 
of envalyptus can supply.’ : s 
\. < Sttingy bark (Eucalyptus: obliqua) .is a more widely 
distributed tree than blue gum. It attains an immense size. The 
timber varies considerably, according to the situation and soil in 
which it grows. Tt is used for similar purpores to blue gum, bat 
it is more ‘subject to gum veins, and has, therefore, to be carefully 
selected. It shou'd be serviceable for street paving, but ita 
tendency’ to warp and shrink renders careful seasoning and 
preparation necessary, : é ! 
Among the other timbers -of Tasmonia which are aveilable 
for export, blackwood (Acacia melonoxylon) and myrtle (Fagus: 
eunninghamii) are the best known and most in demand. Black- 
wood is extensively used. for furniture, panelling for railway. 
carriages, Wainscotting and interior fittings. It resembles cedar 
in appearance.» Alcock & Son, of Melbontne, use it for billiard’ 
tables, and Collard -& Collard, of London, for pianos. It has lately 
been supplied to the Admiralty for gun carriages, having passed 
the necessary test in the Government arsenals. Myrtle has been 
favourably. ‘reported upon by Messrs. Ransome, sawmill and 
mechanical engineers of Chelsea, for its strength and high finish, 
Fine examples of its use,. with blackwood, for dados and wall 
linings may be seen in London. » : 
: - In addition to these there are the Huon pine (Dracrydiam 
franklinii), an excdedingly fine timber, light and strong, which 
should constitute a useful and valuable commercial asset for local 
and export purposes, : . one 
¢ few SourH Wates and QUEENSLAND. 
: I do not propose to give any detailed description of the timbers 
of these States, since, as already indicated, sufficient particulars 
are not to hand to justify any confident expectations of a continu- 
ous-supply for commercial purposes. The only timbera from New + 
South Wales that are being exported to any extent aré blackbutt 
(Eucalyptus pitularis), which ix being used for sleeyjers and railway 
wagons, and tallow wood (Eucslyptus microcorys), which is being 
sent to South Africa for use as sleepers. Blackbutt ia in colour 
a lightizh yellow or brown, It grows to a.height of from 50. to 160 
feet, with a diameter of.from 2 to 4 feet.. Like other . Australian. 
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hardwoods, it is liable to warp, and requires carefal seasoning. 
Thera is a difficulty at present in secaring large atzex for exporta- 
tion, for which there ia an increasing demand," ‘Tallow wood is of 
2 clear yellow or light reddish colour when newly cut, but changes 
afterwards tu apale brown. Ths average height is from 160 to 126. 
feet, and its diameter 6 to 8 feet, its common name is due to 
the greasy nature of the wood, It ia largely used in Sydney for 
street paving, and with blackhntt and box (Vristania conferta) is 
béing tried for that purpose in Westminster, 

Conciusion. ‘ 

My object in bringing forward at these meetings a practical 

rubject of this nature is to aid, ay‘far as one is able, the efforta 
that nre being put forth by scientific, as well as commercial, men 
to promote the interests of our Colenies, the development and. 
progress of which cannut fail to be of deep concern to this Asso- 
ciation, It’ will, I am sure, be readily granted that the more 
widely the praducts and the possibilities of these great Colonial 
possessions are known, the more elearly will the fact be accentuated 
that our interosts, whether seientific, industrial or commercial, 
are one, 2 

At the conclusion of the address, Mr. 0, C. Lance, commercial 
representative of the New South'Wales Governnent, remarked on. 
the practices! character of the paper, though, at the same time, he 
felt that Mr, Scammell had searcely done justice to the woods of 
New South Wales, which were more varied than those of any other 
Australian eolony, Considering the size of Australia, it was only 
natural that there would bea great diversity in the timber, ahd 
although, generally spenking, eucalyptus was. the principal, - that 
in itself varied a grent deal, Jarrah and karri were the timbers 
that had-been brought more prominently before the public notice, 
and to West Ausivalia belonged the credit of having developed this 
industry, New South Wales was now coming forward, as wag 
illustrated hy the fact that contracts have heen secured with the 
Cape railwaye for a large number of aleepers. With Mr. Seammell’s 
remarks rerpecting the non-flammability of Australian woods he 
quite agreed, bat was of opinion there had been some stupid 
anming. For ‘instance, turpentine would suggest that the wood 
bearing. that name was highly flammable, «hereas just the opposite 
wag the case. From a commereial point of view, there were too 
many different names for timbers which were so much alike. He 
agreed that the Gavernment might do more hy preparing statistics 
of the quantity of timber available, and would certainly represent 

* this to them, 

The Chairman (Mi. A. C. Seward, M.A., F.R.S., President of 
the Botany sSection) said the members of the Association were 
always glad to hear something of the varied resources and natire 
of timbers. Sometimes hotanists were apt to forget the importance 
offthe wider prominence concerning forestry, and it was appropriate 
to have this matter brought before them, On behalf of the section, 
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he expressed their gratitude to Mr. Scammell for having introduc- 


ed the subject. 

Mr, Scammell illustrated hia remarks by means of a series of 
limelight: views, and subsequently invited the company to inspect 
an interesting collection of samples of Australian woods. 


Home Timber in Wales. 

Tur home timber trade in Wales at present is rather quiet ; 
nevertheless, the tone ‘is fairly well for the approaching winter. 
Naturally, at this time, merchants are desirous to clear the woods 
of all timber felled, if they have not alrendy done so. It is not 
wise to leave logs lying about until the wet wenther sets in, as in 
most cases our woods are awkwardly situated, and hadly Iaid out, 
and the result is that if the logs are left until winter, unless we 
have hard weather, much more labour is required. 

On the whole, we have had n very catching wet summer, and 
we have of late been in woods, soft and boggy, which it would 
not be wiae to tnke teams into should the wet continue. Much 
of last spring's onk bas been delivered; nevertheless, there is 
much still lying out for want of customers, And yet, comparative- 
ly speaking, there has not been so great a quantity felled as in 
many years past, when the supply has been scarcer. The demand 
has fallen off in many of the local districts, as was anticipated, 
but we believe it will prove differently during the coming winter. 

Generally speaking, oak continues a much the same price. 
We have been over several lots of felled timber of Iate; some of 
them are fairly good, while others are altogether unsaleable at 
required prices. 

Two lots we inspected would cost the manufacturer by the 

time they arrived into his yards about 1s, 10d. to 28. per foot, and 
they were not of the first-clnse type, some of the logs being 
erooked and others rather smal) and rongh. 
. ‘There was a time in our own remembrance when crooked oak 
would fetch a top price for shipbuilding and repairing. We have 
seen ship repairers, when a vessel was bound to be at cea in a 
certain time, pay almost any price the mercharrts would ask, 
but such times are now numbered with the ‘good old days.” 

Some of our old wide-awake country timber dealers, when 
they have a crooked lot on hand, never fail to point these qualities 
out; but they are generally met with a shrewd shake of the hend. 
Yet there are remote instances in which a call comes for a crook, 


when a good price ia always demanded for gooda which before. 


could not be disposed of. 

. ‘There are some lots, as we have previously mentioned, lying 
out now, and where merchants have signed contracts for the supply 
of oak scantling, it would be the better thing for them to secire 
them than to put it oft until later, as there may be in a month 6r 


six weeks’ time haste with many to purchase. 2 
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Speaking of elm, we hear of nothing very pressing. It is a 
timber whieh in South Wales is certainly becoming scarcer, We 
do not mean fo say that all our elm is gone. Far from that; yet 
it is a very prominent fact in our observations that our groves and 
hedgerows of elms are farther apart and visibly becoming fewer: 
If Wales had to depend upon her own elm, two to four years would 
denude her. 

Passing over during the last week or so several large estates 
in the neighbourhood of our consuming centres, we have come 
across many a stately elm, sycamore, heeclt, ash and birch of con« 
siderable commercial value and sylvan beauty, proving to us that 
mueh of the land producing nothing at present could and would 
produce hard-woods of the finest quality. 

We were on a range of hills the other day—the highest peak 
being 2,903ft. above sea level—and we could not refrain from 
admiring the beautiful panorama which presented itself to. our 
view, But, alna! the land, which at one time at this season of the 
year was covered with golden corm waving in the autumn sunshine, | 
was reduced chiefly fo grazing meadows, and appeared very bare 
and brown at that; and many a tract of land which was once 
covered with oaks and other hardwords had nothing buta tank 
growth of scrub and bush, 

In making our ascent we made a few practical observations, 
At the base of this range of Welsh hills we found latch, fir and 
hardwoods growing luxuriantly, and larch continued up their sides, 
The last tree we passed was a hitch in a very stunted state, Gorse, 
fern,lichen and grass grow a long way up their slopes, and even to 
the top of some. Now, the tree lover and scientific arboriculturist 
will tell you that where these grow there are trees which will grow 
also, ao thera, im our endeavours and labours to prompt the 
reafforestation, we take courage, and will yet hope thnt the day 
is not far distant when these denuded tracta and those treeless 
hills and slopes may be clothed with young trees which will in 
due time add to the beauty of our Jaudscape and also a revenue to 
our beloved little Wales, 

It is a pity now to see so many tracts of land in Wales that 
would yield timber erops, but which are now lying ina barren 
state—in the grasp of despairing solemnity. 

. We find that many of the hills of Wales are somposed of 
limestone conglomerates and sandstone. There is a kind of stone 
fonnd in some of them of a bluey-red, or red tinged with blue 
colour, Evidently a sandstone, but of « harder nature than the 
ordinary red sundstone. These stones or rocks are good bottoms 
for tree planting, and, furthermore, even on some of our mountain 
sides, there pre rich soils to be found in fairly large tracts which 
afford splendid sites for many of the pine families. 

When will the Government take this matter up and once 
again reclothe timber-growing districts ? Scientists tell us that 
our vast Welsh coal-fields are the product of submerged forests, ’ 


+ 
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aud from personal observations we do not altogether disagree with 
the theory; and if such be the ease, what forests it must have 
taken to have formed our coal deposits! And if we have to thank 
the foreat for the coal mine, we contend that it is a burning 
shame to neglect forestry to the awful extent as isdone in Wales 
to-day. 

In reference to her present-day woodlands, let. us cite one 
instance. Not long ago we were allotting several coppice woods 
and plantations for sale in the heart of Wales. These particular 
woods were planted, and some naturally formed in good soil and 
on splendid sites; but they had been neglected. The under- 
growth was rank and thick, excluding light and air from tho 
young, and choking many of them. Nevertheless, even under 
these conditions we found hundreds of vigorous, healthy young 
ash and oak —some young saplings to a heiglit of 30ft., and even 
40ft. Now, what would these young trees have made under proper 
treatment ? The ery is, Where shall we get ash and onk from? Our 
answer is, There is plenty of room in Wales to grow them. Why, 
along the side of onr brooks and little rivers, in deep ravines, the ash 
delights to grow, and will grow, too, But our Jand wants nature to 
plant, to rear, and to produce. Nature didso in ages gone by, 
when our British forefathers roamed the forests as savages, 
But-these natural forests are gone and gone for ever in Wales. 
‘Therefore, human skill and cash must assist her in these days, not 
merely by planting but by bringing our woods and forests under 
scientific and experienced management 

We may any here that we cannot in any way recommend 
mixed planting—pine, larch and hardwoods, “I'he more we see of 
it the more the failure presents itself tous. A plantation of larch, 
oak, ash and alder came under our inspection only a week ago. It 
would be helpful, perliaps, just to note how we found if, ‘The Inrch 
was cancerous and stunted in the majority, and covered with the 
insect pest-—quite a failure. ‘The oak, ash and alder we found, in 
most cases, ina healthy condition. And our recommendation was 
to fell all the larch and thin the oak and ash out. This plantation 
wis planted on a marly loam on red sandstone on a steep 
declivity, with a north-east aspect, and a brook of fresh water at 
the bottom, 

‘The prices of timber in Wales at the present time are :— 


Per fb, 
Elm, delivered into yards ee 1/4 10 1/6 
Ash y sae acne Merce is 16 , 3/6 
Poplar, espevially the variety of Populas Nigra 1/3 1/6 


Beech hard to dispose of 
Sycamore, very little offered 2 
Lareh, for boat, boards, ete, «. ns ve V2 V4 
Mining timber 12/ to 14/ per ton, delivered at collieries * 

Larch holds the premier position in the market and consequently 


always commands the highest price. . 
. 
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Planting Rubber with Tea in Ceylon. 
THesn pages have recorded from time to time the ‘progresi’ 
in the planting of rabber in connection with coffee in Ceylon 
und the Straits Settlements, or the replacing of ‘coffee with 
Tubber, on necount of the declining profits of coffee culture, 
and the feeling of the planters that it is better not to have 
‘all of one’s eggs in one basket. Of late a similar attitnde 
in regard to rubber has been shown by the tea planters, 
whose interests in these colonies are even more important 
than the coffee interest, At the fifteenth annnal meeting (June 
15) of the Ceylon Association in London--maintained for the 
promotion of the sale of the Ceylon product—the*tea Prituation 
in that colony was reviewed at length by Mr. H. R. Rutherford, 
who has sent us a copy of his remarks. In spite of the energetic 
efforts made to promote the snle of Ceylon tex [8273,254-86 was 
Spent for this purpose in America alone in 1902 by'the Ceylon 
planters] the lower price at which Chinese tea ean be bought 
gives the latter an advantage, even in British markets, without 
regard to any question of quality. ‘The production of Ceylon tea 
has increased rapidly, while the prices obtained have declined, 
and the prospect for extending the consumption does not now seem 
bright. After referring to these points, Mr. Rutherford said ; 
While F am on the subject of supply and demand, I would like 
to bring to your notice another factor, a factor which I do not think 
has been taken into account, but which I believe will be a most 
important factor in the near future in the Ceylon tea enterprise, 
As you are aware, during the last three years the tea proprietors 
of the low country have been certainly making no pratt, if they 
have not been working at aloss, On that account, as you will 
remember in the days of coffee, when they turned their attention 
to cinchona, they are now tnrning their attention to planting 
these tea estates with rubber. I was astonished to find it stated in 
the administration report of the Kegalla district that no less than 
4,000 acres of rubber lad been interplanted among the tea in that 
district. That is only one district, and if we consider what is 
being done in other ‘districts, I would not like to say bow much, 
rubber has heen planted, bat I would not be at all astonished to 
learn that from 10,000-to 15,UCO acres of low country estates have 
been interplanted with rubber. In the Kelani valley, Kalutara, 
and minor low country districts there are 60,000 acres of tea, 
planted in land all more or Jess suitable for the cultivation of 
Paré rubber and producing 25,000,000 pounds of [black] ten. It 
Decomes a question that is Worthy of consideration as to what 
is going to happen, for if we take also into consideration the 
possibility of. green tea being a permanent production, even if 
it does not increase beyond the 12,000,003 pounds now produced, 
we aye face to face with tie fact that if this rubber sucteeds better 
them tea, the whole of that 24,0110,000 pounds may in time vanish 
altogether from the black tea output, 
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Mr. Rutherford was elected president of the Ceylon Associn- 
tion for the ensaing year. He ia also a director in The Ceylon 
Ten Plantations Co., Limited, one of the largest planting en- 
terprises in the colony. ‘The extent of their operations is shown 
hy the fact that they now have invested £248,460 [= $1,209,129 
49) of capital, the amount having been increased several times 
since 1887, when the amount stood at £75,000. During 
sixteen ycars the net profits have aggregnted £587,598 5. led. 
(= 82,859,548- 70), and after paying liberal dividends, and 
writing off for depreciation, a reserve fund of £100,000 has been 
accumulated. Part of this has been invested satisfactorily in 
planting cocoannts, and now the planting of rubber has been 
introduced on the estates. These details, by the way, are derived 
from recent annual reports of the company, In addition, Mr. 
Rutherford writes to the Editor of The India Rubber Wortd : 

My company, The Ceylon Tea Piantationy Cu. Limited, have 

Janted up about 2,000 acres of their low country tea estates with 
Pari rubber, ‘The work was started in 1897 and completed this 
year. The rubbers are interplanted throughout the ten and 
thriving weil—[ am ulso interested personally in the cultivation 
of yubber in the Klang district (State of Selangor] of the Straits 
Settlements, and in that quarter of the world the product promises 
great things. 


ALcouor rom Sawpust.—At the recent Congress of Applied 
Chemistry, held in Berlin, Simonson of Christianin described a 
method of utilising sawdust in the production of alcoho), which the 
Country Brewers’ Gaceite prints, About two tons of sawdust are 
boiled with sulphuric acid for three hours, the liquid matter being 
then extracted by pressure; neutralised, left to stand for 18 hours 
to cool and clarify, and tien fermented for four or five days. The 
resulting aleohol is afterwards distilled and rectified ; and making 
ample allowance for loss in the latter operation, the yield of spirit 
is snid to be about 24 quarts per cwt, of sawdust. Trials made 
with the method on a manufacturing seale are claimed to have 
demonstrated the possibility of working at a profit, and of opening 
up a new industey in timber-producing countries, where enormous 
quantities of sawdust are annually wasted. 


New Too! vOR TAPPING RUBBER TREES.—A device for grooving 
or tapping India-rubLer trees is the subject of a United States 
patent [No. 730299] granted to Fayette 8. Robinson, of Boston. 
It has been designed for use particularly on plantations of 
Custillon elastica, Briefly described, the device *comprises a 
tongs-like structure having jaws to embrace or paytjally embrace a 
tree, and an adjustably supported knife adapted to cut the groove 
in the tree. When thedevice is in position, the movement theteaf 
up or down the tree, or around it, causes the knife to cutethe 
proper channel in the bark. T’he construction of the toul permits 
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the jaws to widen as they are drawn downward, to allow for the 
inereasing diameter of the trank, A vertical groove may be cut, 
or a horizontal groove, or a spiral groove around the tree, ag 
desired. While it ig supposed that a single grooving knife will 
be used preferably, the plan of the invention permits additional 
knives to be inserted. The patent has been assigued to Ferdinand 
E. Borges, Seeretary of the Consolidated Ubero Plantations Co. 
(Boston). . 


Tue American Bureau or Forestry in THe Pairings —We 
note that our American cousins have imported some of their 
chnracteristic dash and up-to-lated-ness into their newly acquired 
possession, and the forest department of the Island appears to have 
already commenced work onthe best possible lines. ‘The American 
Bureau of Forestry have inspected the forests and prescribed 
rough plang of working, under which a royalty is charged 
on all trees felled but that only trees which have previously 
been aelected'and marked by: the department: can be felled and 
logged by the lambermen, The foresty-are thus preserved from 
that reckless and extravagant cutting which so often follows and 
accompanies the taking over and opening out of a country by a 
highly civilized Power. There crn be little doubt of the value 
of the American Burean of Forestry. India stil) sits and waits 
for hers! 


Coorgn’s Hitt.—Our latest news on the subject of the pro- 
longation of the life of Cooper's Hill is by no means reassuring. 
If public opinion on the subject in India was at all taken into 
account at home, we shonld have no fear for the old college, 
Headed by the leading journal, our Allahabad contemporary, the 
Indian papers are practically unanimous in their condemnation 
of the policy of closing an Institution which it is admitted on all 
sides has turned out a useful body of public servants, for the 
anke of putting money into the pockets of the few. Can the 
policy be said to make for the better. working of the Departments 
concerned! Salus populi supreme lea. i 
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Reproduction of Teak in Bamboo Forests in Lower Burma. 
By H. C, Watker, LF.S, 

As we are now extracting a large number of seed-bearing teak 
trees there must be a decrease of reproduction ; and since it is 
desired not only to maintain but to increase the future outturn of 
teak, natural regeneration should be aided very considerably 
artificially. 
The works carried out for this purpose are :— 
(1) Taungya plantations. 
(2) Wathon plantations. 
(3) Improvement fellings, wot ‘ 
The largest’ snms of money are spent on the first of these 
works. There are, however, several objections to be urged against 
taungya plantations. 

Firstly, the growing stock has to be sucrificed. Secondly, it 
is generally thought that plantations, by offering a concentrated 
food supply, are responsible for the increase of /fyblwa puera and 
that they form, therefore, centres of contagion. Having full 
access to the light,-a seedling ina plantation is able to offer 
great resistance to thie pest, and a second crop of leaves is usually 
put out to replace the ones destroyed ; but the pest is not confined 
to plantations, and it is possible that naturally-grown seedlings, 
being handicapped by their struggles for existence with other 
species, suffer very greatly. 

These operations are very intense and involve considerable 
labour. 

The following are the works usually carried out. Selection of 
a site, supervision while firing, counting numbers of seedlings, 
weedings twice in the 1st year, and once in the 2nd and 4th years, 
cleanings in,the 6th, 8th and 10th years, thinnings every 10 years 
till maturity. 

Owing toethe labour involved the area is insignificant as 
compared with thearea other than plantations in a division, but 
often exceeds jn size that of a German division. The works are 
sotewhat similar but are considerably more difficult, owing to 
the fact that the growth of weeds is very rapid, and particularly 
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owing to the fact that these plantations are very scattered and 
great loss of time is caused in travelling. It follows therefore that 
areas other than plantations are greatly neglected (as is proved by 
the figures in annual reports). 

The method of taungya plantations is well snited for exoties 
or trees not: naturally suited to the locality, but not, T think, fora 
tree like teak, which is capable, if grown under snitable conditions, 
bf competing successfully with its numerous rivals. Ina taungya 
plantation, however, we create artificially conditions unsuited to 
teak, as is proved by the fact that without weeding no seedlings 
survive, 

Teak, however, is indigenous in Burma, and seedlings spring 
up naturally in great profusion, and without subsequent tending a 
Jarge number reach maturity. . It is clear therefore that by imitating 
nature reproduction can he increased at asmall cost, and if so, it ia 
opposed to sound economic principles to establish teak in such ah 
elaborate and expensive manner as plantations, 

The other two methods of reproduction are based on theories 
of natural regeneration. As far as I can gather there are three 
principal theories. : 

What I think may be ealled the official theory (althongh 
contradictory or illogical statements often ocenr in official docn- 
ments) is that natural regeneration of teak corresponds with the 
flowering of bamboo. 

This theory implies that teak cannot bear the shade of 
bamboos. In the case of Kyathaungwa jungle (Bambusa poly- 
morpho) which only flowers once or twice a century, it must be 
assumed that natural regeneration of teak must be very dense, since 
the annuai waste in the older age classes must be made good only 
after periods of 50 or 100 years, Similnrly, regeneration of 
‘Kyathaung must be dense in order that it must re-establish itself 
in the same proportion 8 before, As soon as the cover of bamheo 
is removed, the year nfter flowering both seedlings of teak and 
bamboo must be supposed to spring up together, and it i+ therefore 
an essential feature of this theory that it must be assumed that 
the former is of faster growth than, and able to compete very 
successfully with the Jatter, 

«In Prome division, however, I had the opportunity of seeing 
several wathon plantations in areas where Myinwa, (Dendra 
‘calamus strictus had flowered gregarionsly. In forming these 
plantations the operations were considerably more elaborate 
than was necessary if what I have stated must be assumed is 
correct. . . 

I found however that the bamhoo seedlings grew faster than, 
‘and killed ont the teak, unlesr very heavy’ weédings were made, 
and I found that in the older plantations had almost entirely killed 
out the teak. . 

If my statements are correct (and they ean easily be veriffed) 
this theory of teak regeneration is incorrect. 


a a pede 
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All the objections I have urged against taungya plantations 
apply equally to wathon plantations, and also, as the formation ia 
made by departmental agency, the work is more expensive. As 
teak is associated with the gregariously flowering Kyathaung over 
large tracts of country, the correctness or otherwise of this theory 
is of great importance. The theory is easy of verification, as it is 
only necessary to ascertain that in Kyathaung areas no reproduction 
hax taken place since 1850 (or whatever may be the exact date of 
the last general flowering) and if, as is maiutained, teak is found 
in clearly defined age-stages, the information can be obtained of 
the exact dates when this bamboo flowered during the last 00-300 
years by counting the annual rings on teak stumps, 

Although wathon plantations are not classed as experimenta, 
yet at the same time, data for a cut and dried scheme for 
establishing teak when the Kyathaung flowers do not appear 
to have been collected, and also although it is the intention 
of the Forest Department to spend numerous lakhs of rupees 
on these operations, the above mentioned theory has not been 
verified, i 
Thia does not seem to me to be in accordance with sound 
economic principles, ss 

There is a variety of this theory that bamboos should be cut 
just before the seed ripens. To cut bamboos is, however, expensive, 
as the cutting of one clump of bamboo such as Kyathaung is 4 
day's work for a cooly (i.2, eight annas), and cannot be done on a 
large scale owing to the labour difficulty and the small size of the 
staff for supervision, There ure other obvious objections to this 
theory, és 

The second theory, which is, however, not very popular, is that 
teak can stand a limited amount of shade and springs up under 
the bamboo, but owing to its sensitiveness to friction, is unable to 

ierce the canopy, and therefore remains stationary until the 
Passo flowers and dies, and that when this occurs the advance 
growth of teak, having a considerable start, is able to keep above 
the bamboo seedlings. There are several obvious objections to 
this theory, and no methods are based on it. 3 

The first theory is based on the idea that teak can stand no 
shade; the second that it can stand a little shade but no frictions 
there remains therefore the theory that teak oan stand a limited 
amount of shade and friction, Thia latter theory is becoming 
more popular, and even in official writings it may be seen that 
some officers believe that improvement fellings in bamboo forests 


” aid natural regeneration of teak. 


Imust own that my experience is very limited, but from 
what I have seen of the teak forests of Lower Burma, this latter 
theory seems to me to he aost probably correct. My idea of 
the life-history of tenk is somewhat as follows :— 

* That where there is no shade whatever a teak seedling is 
usually unable to compete with grasses and other vegetation 
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which benefit to a greater extent than teak from the light, 
as may be seen in any poongzoi. On the other hand, teak is 
somewhat of a light demander and cannot stand much shade, but 
that its maximum power of competing with its rivals is attained 
with a degree of light and shade between these two extremes 3 
that the greatest amount of natural regeneration of tenk is effected 
when bamboos have reached the permanent and etationary state 
of maturity, and not immediately after flowering or when they 
have not completed their maximum height growth. That tea 
seedlings spring up in places were the shade is Jess dense than 
usual, in gaps in the bamboo, etc. That as the most penetrable 
point of a bamboo canopy is where they bend over and form as it 
were a dome, and as also most light ia let on to the ground imme- 
diately under this point, which is in most cases equidistant from 
the bases of the neizhbouring clumps, this is the spot on which a 
teak seedling has the most chance of springing up and reaching 
maturity, but that it sometimes happens that a teak seedling grows 
to one side of the most penetrable spot, in which case the leading 
shoot is often suppressed or killed by friction ; but that sometimes 
a side branch takea its place and pierces throngh the canopy, and 
that this occurrence causes n kink in the bole The main principles 
on which I think methods for aiding’ reproduction in this class of 
forest should be hased are, that seed should be sown in every. 
place where a seedling would have a chance of success, and 
secondly thatthe number of such places should be artificially 
increased. 

These forests are, however, pretty wel) covered with vegetation, 
and supposing my ideas were correct, not many seeds per acre 
could be sown, In the first place there is only room for one 
seedling between ench group of bamboos at a spot under the 
centre of each dome, but such spots are distant from each other 
about 9 yards, so that at the most only 60 seedlings could be 
planted or sown per acre, 

In the majority of these spots, however, the shade would be 
too great, so that only some 5 to 10 spots could be usefully sown 
up per acre. : 

As regards increasing the number of these spots, vegetation 
may be divided into two classes, bamboos and tree growth, It is 
often held that when bambovs are cut more numerous shoots are 
sent out but of inferior height growth, with the consequence that 
the shade ia increased. It is also held that bamboo cutters 
improve teak reproduction. These beliefs are contradictory. 
Bainboo cutters, however, never cut new shoots but only old ones ” 
and prefer the outer ones. A new shoot invariably goes straight 
up, and the culms which die are, I think, always those that bend 
over mot, or,in other words, overhanging isa sign of old age. 
If this is the case I think it is possible that a few of the culms 
which overhang most might be cut away in order to lessen tie 
shade withont affecting the quantity or quality of the new shoots 
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in the same way that lopping an old branch has not the same 
effect as pruning a small branch. s 

A tall cense bamboo like Kyathaung takes up a great amount 
of space and naturally tends to cause timber trees to be far apart. 
It is, however, by no means a shade bearer, and u large tree by ita 
sbade tends to make the bamboo canopy more open. When, 
therefore, such a tree falls or ia felled, a considerable amount of 
light is let on tothe ground. It is after such an occurrence that, 
in my opinion, most teak is regenerated naturally, and by felling 
large inferior species of trees and sowing seed in the gaps thus 
formed, much good would, I think, be done, 2 

It will be seen therefore that I am in favour of “improvement 
fellings combined with dibblings” on a lurge ecale, This is by no 
means an original method of my own, ay it was advocated in the 
early days when forestry was first taken up in Burma. It baa, 
however, not yet been hrought to a high pitch of perfection, and 
there is one strong objection to it, namely that many if not the 
majority of eminent foresters who have studied the matter 
carefully, hold theories entirely opposed to this method. 

Trained officers have been studying these forests for nearly 
50 years, and it may be thought that a great mass of information 
concerning the reproduction of teak had been collected and was 
at the disposal of any ona who was desirous of obtaining it, I 
have not found this to be the case, but on the contrary have found 
that senior officers hold views on the subject which appear 
to me to be contradictory although dealing with fundamental 

ints. 

Although the trees in Europe have been for along time 
under observation, one is greatly struck by the number of experi+ 
ments which are constantly being carried ont, but although the 
reverse is the case in urma, very few experiments seem to have 
been carried out. 

Problems of light and shade as they affect tree growth require . 
carefully recorded observation. On a typical sample plot, by 
measuring and recording rate and manner of growth, it ix possible 
to form a better estimate than by studying the growth of a tree 
in the forest in mass, as to remember the difference in growth of 
individual seedlings or trees ix a great tux on the memory, and 
observationa are rendéred more difficult owing to constant transfera 
to localities where the conditions of the locality may differ. 

Hf, therefore, our knowledge of the reproduction of teak 
ja as limited as seems to me to be the case, the remedy would be, 


“I think, to carry out aystematic and recorded observations and 


experiments. 

As I havebeen finding great difficulty in discovering what 
facts may be taken as established, I venture to hope that some 
officer of experience will oblige me by giving me some 
information on this subject, 
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“ Spikes” Disease among Sandal Trees. 
By M. Rama Rao, Mapras Forrest Department. E 
Lave read with considerable interest al] the articles that have 
appeared in the Indian Forester on the above subject, I have 
also read Mr, Muttannah's notes, dated 26th March, 3rd and 
16th May, 1903, his letter dated 12th May to Dr. Butler, and Dr. 
Butler’s reply thereto, dated 3rd June 1903, 

2. Although Mr. McCarthy was the first to bring to notice 
the existence of this disease, his memorandum on the subject, 
has not appeared in the Indian Forester, and I have therefore 
missed a perusal of it- 

3. ‘The following are the salient features of the disease 
observed by the several writers on the subject. They are os 
follows :-— 

(1) The spike is found only in those sandal tracts of Coorg 
and the adjoining Mysore districts that have been invaded by 
lantana. 

(2) It has not been observed outside the Jantana region, 
nor even in the lantana covered tracts of the Hassan and Shimoga 
districts. 

(3) The main symptoms of the disease are (i) externally. 
“an increased vegetative activity and a failure to form flowers,” 
(ii) duternally “an excessive production of starch, together with 
certain structural alterations in the tissues,” 

(4) The disease may appear in all parts of a tree, or only in 
certain parts of it, even in a single branch, while the other parts 
of the tree may remain normal and healthy. ae 

(5) It is communicable from tree to tree according to Mr. 
Barher and Dr. Butler, but whether it is contagious or infectious 
or both has not been definitely stated or affirmed hy them. 

(6) Microscopical examination of the affected trees, conduct- 
ed by these two gentlemen, has not revealed the existence of any. 

. parasites or fungi sufficient to account for the disease. 

(7) Dr. Butler suspects circulation of some poison in the 
sap asa probable cause of the disease, while Mr. Barber thinks 
that the origin of the disease is in some way connected with the 
desis of the root-ends and sucking organs (haustoria) of the 
sandal. 

(8) In the midst of spike-aftected tracts, healthy trees are 
not uncommon, where sandal is associated with other species of 
plants with or without lantana. 

(4) Mr. Muttannah thinks that the disease is neither, 
contagious nor infectious, and that it may be due to ’g) old age, 
(6) injury to roots by fires or hurt, (¢ suppression or strangulation 
by climbera, and (d) fungoid, parasitic or epipkytic growth. 
Since the investigations of Mr. Barber and Dr. Butler have proved 
the absence of cause (2), it may be eliminated. As regards «the 
other three causes, { think they, too, do not account for the 
disease at all, for all of them do exist as they have existed for 
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‘Jong in the sandal tracta of the Salem district, where we do not 
come acrors spiked sandal trees at all, 

5. I have been of late devoting attention to the study of 
the roof-syatem of the sandal. The result of my study isin 
entire accord with the observations of Mr. Barber, in respect of 
the important part that its root parasitism plays in the economy 
and development of this tree. The sandal is admittedly a 
surface feeder, its tap-root_ rarely ever extending heyond « depth 
of 5 feet or its lateral roots beyond » few inches of the surface, 
This characteristic is probably the outcome of its roots attaching 
themselves to the roots of other plants. It is very sparing in 
producing root hairs and root fibres, as compared with other 
species, and this paucity of such ruot appendages, so essential and 
abundant in the case of non-parasitic plants for the absorption of 
nourishment directly from the soil, is probably also snother 
resultant of its root-parasitic habit. My observations have Jed 
me to believe strongly that the sandal depends almost entirely 
on the roots of its neighbours for its nourishment. If, therefore, 
those neighbours are also surface-rooted like itself, any injury to 
their roots by drought, fires or other causes may retard or disable 
them from performing their functions properly, and this must tell 
seriously on the growth of their guest, the sandal, On the other 
hand, if the hosts are deep-rooted species, the sandal will continae 
to thrive, or at any rate to keep itself alive in apite of drought or 
other injurious causer, because its deep-rooted hosts are not so 
easily affected by such causes, and will therefore furnish the 
nourishment it requires, : 

6. Now, the lantana is a comparatively low shrub with a 
superficial root system. Its rapid and pregarions growth, forming an 
impenetrable thicket over extensive tracts, generally prevents 
other apecies growing under its cover except isolated plants which 
have ontgrown it. Mr, Barber has found the sandal forming root 
connections with the lantana and drawing its nourishment there+ 
from. Owing to the absence of other species, as generally 
happens in the lantana-invaded tracts, the sandal has to depend 
solely on the latter, attacking its roots in such a way that they 
become, in course of time, vitiated or even exhausted. When this 
stage is reached, the root-ends and haustoria of sandal, by which 
it is connected with the roots of the Iantann, die also, and the 
supply of nourishment, ineluding water to the sandal, is cut off. 
But the process of assimilation hy its leaves continues until the 
reserve materials in its crown are used up and exhausted. Owing 

* to the deprivation of the necessary mineral ingredients and water, 
the starch formed by assimilation cannot hecome converted into 
growing materials in ita tissues, and-it, therefore, remains in the 
cells of the Icaves, cte, in large quantities; hence the superabun- 
dance of starch, as is explained in para 23 of Mr. Barber’s report, 
A® observed in para 27 of the same report, when the root-ends of 


the sandal die, fresh adventitious roots are rarely ever formed 
. 
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from the older parts of the root system. This I have observed in 
the roots of even healthy trees, The exhaustion and decay of the 
roots of the lantana and of the root-ends of the sandal are greatly 
accentuated by fires, which must affect the surface roots of both 
the species. 

7, May not the foregoing remarks explain the real origin of 
the epike disease, or at any rate afford a right clue to the solution 
of the mystery. 

8, ‘It will doubtless be asked, ns indeed I have already been 
asked by a friend, how this exptanation will solve the problem of 
the existence of healthy sandal trees in the midst of spike-atfected 
areas, and of the absence of spike disease in the luntana tracts of the 
Hassan and Shimoga districts. Not having seen these tracts myself, 
I cannot venture to give a direct answer to this question, but I shall 
put forward a suggestion, in the hope that it may induce those 
concerned to make a careful inspection of the localities and to verily 
the correctness or otherwise of the view that I have ventured 
to submit. The sandul sends out its roots far and wide, for they 
have been found at least a hundred feet from its base. Some of its 
congeners (hosts) alsosend their roots over long distances. Thus, 
for instance, I have seen a root of a young Alhiszin amara 
extending to 60 ft. and covered with the unmistakable cushions 
formed by the sandal hanstoria throughout ite length; similarly, 
a small root of Acacia casiz was covered with the cushions 
throughout its length of 22 feet: I could cite other instances, 
but these will suffice for the present purpose, At some distances 
from the healthy sandal trees in the tracts affected by the spike, 
there may be isolated trees and plants of other species with 
whose roots the roots of the healthy sandal may have formed root 
connection, but owing to the distant situation of such trees, this 
circumstance might escape an urdinary observer unacquainted 
with the root systems of these species. In suct cases, the 
presence or absence of Jantana docs not affect the sandal, since the 
latter ia independent of it, being furnished with ite nourishment 
from the distant species, May not this be the case in respect. of 
healthy sandal in the midst of affected tracts? If this surmise 
prove correct, then similar circumstances, perhaps on a larger 
scale, may explain the absence of spike disease in the Jantana 
tracts of the Hassan and Shimoga districts. Besides, the sandal 
being a comparatively small-sized tree, the requirements of several 
trees in the matter of nourishment can easily be supplied by the 
rootsofa single well grown host. I have myself seen at the Forest 
Office, Denkuanicota, six sandal trees with girthe varying from 25° 
to 18 inches, flourishing luxuriantly in the neighbourhood of 
only two Inge dulcis trees, both of which are about 24 feet in 
girth at brenet height. 

9, Whether the above explanation sufficiently accounts. for 
the existence of healthy trees in the midst of affected tracts *is 
capable of easy verification by careful inspection of the localities 
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and by ascertaining whether thera are any congeners of the sandal 
within easy reach of ite roots, and if so, to what species of plant 
‘they belong, and whether their roots have been attacked by the 
sandal roots, I hope some Forest Officers in Mysore and Coorg, 
who have opportunities and facilities for investigating this subject; 
will furnish information on these points, 

10. By way of testing the correctness or otherwise of this 
explanation, I think it will be interesting to plant quick-growing 
species, such asthe Lagu dudcis, Aibizeia lebbek, 4 advratissimu, 
Acacia. cesia, in the midst of the lantana areas in which 
the sandal js still too young to manifest spike, but. where 
the older trees have already been affected by it, and then to watch 
the effect of the introduction of tlese species on the giowth of the 
young sandal. If the sandal establishes root-connections with 
these new plants, ax I have no doubt it will, andremains unaffect- 
ed hy the spike disease, then we shall have not only gained a 
true insight into the cause of the disease, but shall have also 
triumphed over it. The results of an experiment like this cannot 
be gauged without patiently waiting for a few years, but the 
enormous interest at stake justifies a trial, 2 

li, 1 have found a sandal forming root counections with 
other plants such as grasses, herbs and small’shrubs, at a very 
young age, even within a few months of its germination. As it 
advances in growth, it attacks’ roots of larger specics. These 
observations go to confirm entirely what has been already recorded 
by Mr. Barber, With growth, its requirements also increase 
proportionately ; and unless it finds suitable congeners capable of 
supplying its wants, it Janguishes, grows stunted and sickly, with 
its leaves gradually diminishing in size and turning yellow. This 
accounts for the stunted and sickly appearance of sandal trees in 
Jow open scrub on dry stony soils, The failure of sandal plantations 
in Coorg, Mysore and the Madras Presidency is probably attributable 
to the same causes, ‘The largest sandal trees on the Salem 
Javadis are generally found on fairly deep rich soils, with or 
without stones, and in the company of other species such as 
A bizeia odoratissima, Albizeia amara, Allantia monophylia, 
Limonia acidissima, Premna tomentosa, Zieyphua aylopyra, 
4. enoplia, Poliyalthias, Unonas, Carissa curundas, Acucia 
coesia, Acacia pennata, amongst other species, with almost. all of 
which the sandal forms root-connection, and to this circumstance, 
more than any other, I attribute the vigorous and healthy 
growth. “ 

i 12. If I have understood Dr. Butler and Mr, Barber correctly, 
they have based their opinion that the spike is a contagious or 
infectious disease, or at any rate that, it is commanicable from tree 
to treeby their roots,on the main circumstance that the first 
invasion of the disease was sudden and extended rapidly over a urge 
tract. May not this be explained by the area thus suddenly affected 
being completely under the lantana, to the exclusion probably of 
al) other species, and when the roots of the lantana all over the 
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‘aye and within reach of-the sandal foots ‘had -been attacked ‘and 
rendered ‘unfit to furnish nourishment to the .sandal, :.thie: cir- 
-euumstance being aggravated hy fires. the supply of nourishment.to — 
the sandal was siddenly cut off and heuce resulted the sudden 
pnd rapid appearance of the spike over: an. extensive tract, wl 

13. T have ventured to record the foregoing ideas without 
any pretensions to have solved the problem which has so far baftled 
specialists like Dr Butler and Mr. Barber and observers liké Mr. 
Muttannah and Mr McCarthy, but in the simple hope that they 
aay give a clue..to the causes ofthe spike.diaease; on the other 
‘hand, if tliey be proved erroneous, | shall be glad to know it. i 
1 se de 2 
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y... + Plaing Forests and Underground Waters... - 
AQbservations made in the Forest of Mondon (Meurthe and Moselle) 
‘THe shove is: the name of an‘ article in the Revue dea Kana bt 
‘Foréta (March and April numbers, 1903,) by M. E. Henri, the 
‘celebrated Nancy professor, and the grenter- part is Here roughly 
‘tranalated -for the benefit of such’ réaders of.the Znidiim Forveter da 
have not the opportunity of seeing it inthe original French. Tt 
‘is an example of the really scientific way they study forest prob- 
‘léms in foreign countries. - In Indin we do but little to’ place ont 
“work ona scientific basis, and therefore ‘render ourselves liahle to 
‘the gravest mistakes with very far-reaching” consequences. Tf 
perchance some individual forester works at A forest problem ii 
the midst of his ordinary multifarions duties, as likely as -not th 
‘results remain unknown to the bulk of: the’department. Asia 
rule his ordinary work is as much as anvenergetic officer can 
‘manage. _ Nor is it sufficient that we in India should sit and wait 
for the result arrived at by foreign research bureaux, since facts 
‘which apply in Europe or America may not appty in India, whete 
‘the climatic conditions are so vastly different, as M. Henti 
remarks in a note to this very article, which we will now proceell 
‘to translate. ‘ i " 
«+ In March 1897, I received from M. Ototsky, Conservator df 
‘the Mineraingical Museum of the University of St. Petersburg! a 
very. interesting work giving’ the results ‘of the hydrological 
.xesearchea made in 1895 in the steppe forests of Southern Russia hy 
the Société Libre Imperiale Eeonomiqué. which placed the direction 
of these researches in M. Ototeky’s hands: : ee a 
'- "These researches are connected with tha extensive etijniry that 
the Russiang are at the present time making into the, reason for 
athe fall in the level of strenms in their country and the greatew 
“frequency of years of drought which lend to such terrible famines. 
‘The Forest Department is, for its part, organising hydrological 
‘tonra into the regions where the drying up of the’ climate and 
the diminution of running waters have beeri most complained: of. 
One realises of what capital importance enquiry into the causeg of 
these phenomena is in European Russia, where the rainfall is emall 
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arid often ‘inst ficiént.for the satisfactory growth: of crops, especially: 
beet and cereals; the rainfall in fact. only varies, according to 
regions and-years, between 20 and 60 centimetres, while the 
ospisin-sbepper do not. cved receive 20 centimetres in the year. 

hey Nove.+- ‘The maxiinum annzal rainfall of Rossin (60 centime> 
bres} corresponds to the minimum of France; where it is fram &o 
te eu centimetres, © x 

* The ‘numerous borings made in the forest of Chipott (in ‘thin 
Goveminent of Voronej) and in the Black Forest in the Govern 
ment of Kherson,, bott: on the southern borderof the region-whick: 
in’ Bussia-is called the forest-cladsteppe, have enabled M. Ototsky’ 
to formulate .the' following dictum, which E quote verbatim :— 
vio The resilts of all the observations made in the steppe forests: 
pf Southern ‘Russia are. as follawa:—Ale physico-yeogruphic 
conditions being equal, the level of “phreatic waters in thé 
Fovdste of the steppe-edne ix lower than‘invthe ‘udjaceat ateppe or 
ea, spenting yenerully, in a neighbouring open space. « 

+. The depression of the level is more marked under old than. 
under young forest crops. 

“-Borings made during the season of growth: (Ist June to 
Tat September) both inside and outside the forest of Chipoff, show! 
that the water level inside is some ten metres lower than outside; 
andsimilatly, in the Black Forest the difference is some four or 
five metres, . 

“ Predumably these figures are maxima, which are > only rarely 
attained, because firstly the boring tock place at the moment when! 
the forest iatranspiring most, that is, at the moment when it draws 
the greatest quantity of'water from the soil, and secondly, because: 
the experiments were made at places where the annual rainfall is: 
only 30-.centimetres, where natural forests are nearly completely. 
wanting, in great part by reason of the Jack of water, and where,: 
being nearly valwayd very tlirety, they greedily utilise-for their 
needs. of. transpiration the meagre Provision of water to be obtuin-: 
ed from the atmosphere. 
+.) Tha Society desired to study tha influence of forests on ander=! 
ground waters in other conditions of soil and climate In 1897 
observations were wade again under the direction of M. Ototsky. 
farther north in latitude 60°, the former experiments having been: 
made sonie 1) degrées farther south; The bore holes were sunk in 
the foresta of Ondielnaia and of Pavlosk in the Government of 
St. Petersburg; where the climate is colder and damper, ther 
thinfall greater and underground watere more abundant. These 
were fir forests instead of deciduous forests, as at Voronej and” 
Kherson. : Here, again, great care'was taken to locate the borings’ 
in'ts. similar pphysico-geographical condition’ as possible, that is 
té bay on flat” groutd (of moraine origin): formed of layerd‘of mine-" 


- *this is the term used by Daubree bo represont Une layer of wadergronad, 
‘afbrs vearest (he surface which feeds ordinary wells i scemy untranslat-' 
able into English, ~Z'raned.-- Re 
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ral goil of the same composition’ and parallel strata, where the 
level of phreatic waters was motionless. 

M. Ototsky came to the following conclusions :— . 

“Tn spite of new physico-geographical and climatic conditions 
(abundant subterranean water close tothe surface, a cold and 
very damp climate, trees with superticial [fraganteo] roots, etc.) 
in the forests of northera Hussia, 1 found the same fact as in the 
ateppes viz.—throughaut the forests that were studied the first 
layer (horison) of underground waters ta lower than in the 
neightouring open country. This fact was particularly marked 
in the forest of Ondielnaia, where underground water was entirely 
absent. But as a rule, for reasons easily understood, the influence 
of the northern forests is weaker than in the steppe forests. The 
difference in level is not more than 0°5 to 1:15 metre, according 
to the forest.” z a 

‘These results were so much in opposition to the ruling idea 
that it was urgent to verify them and to see whether different 
climatic conditions, especially a very much higher rainfall, would 
modify or reverse the results obtained in Russia. 

In July 1899 M. Daubree, Director-General of Forests, sanc- 
tioned at my request, a grant of money to enable the Forest School 
(of Nancy) to experiment on the influence of forests on underground 
waters in the N.-E. of France, where the‘ vainfall is three times as 
heavy as in the Governments of Voronej and Kherson. 

Situation :—The Government forest of Mondon, near Luneville 
(Meurthe and Moselle) was chosen for the observations, because it 
realisea most of the requisite conditions, The forest is easily 
reached, and lies between the rivers Meurthe and Vezouze, being 
about 2,000 hectares in extent at from 246 to 266 metres above 
the sen. The nearly level soil is alluvium and is not anywhere 
more than 80 metres above the river. 

Sosl:—The soil consists of sand, gravel and pebbles of very 
unequal size, At the surface it is generally fine sand, red, grey or 
white; sometimes it is so fine as to resemble a clay soil by its 
faculty of imbibition ; beneath comes the gravel, and then the 
pebble (quartzite of milky quartz), the soil.ever growing damper as 
the water bearing layer is approached, and the layer not being 
inuch more than 5 metres down. 

From a boring made on the south border of the forest the 
impermeable layer upon which the underground sheet of water 
was supported was found to be 7 metres below the surface. 

Climate:—The most important element from our present 
point of view is rainfall, The depth of the rain water (lame d’eau) 
which fell on the foreet was 713 millimetres in 1900 and 89) in 
1901, es shown by a meteorological atation at 3 kilometres to the 
north of the centre of the borings which were taken (see below). 
In an average year the rainfall is greater from June to December 
than in the first five months of the year, the measurements (franghe 
pluviale) rising to 5 decimetres in the summer and autumn (June. 
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to November) and falling'to 3 decimetres in the winter and spring 
(December to May). The total number of rainy days is 
160 to 170. 

The mean temperature is 9°4 C. ; for the winter 1°43 U.; ‘for 
the spring 9°05 C. ; for the summer 17°7 C.; and for the autumn 
9°42 C, 5 
Ten boreholes of 0-05 metre diameter were made with a 
Belgian geological borer from the spring of 1900 onwards, and 
tubes of zinc, pierced with small holes and with a similarly 
pierced cone at the end, were driven in, so that earth could not 
fallin, The numerous small holes in the tubes easily allowed the 
water to find its level. Five borings were sunk in open ground, 
in the areas cleared for the use of the Forest Guards, or in nur- 
series, or village grazing grounds, but always near the forest, the 
furthest being no more than 100 metres off. Five other ‘borings, 
to be compared with the first five, were sunk in the neighbouring 
forest as near and in conditions as comparable as was practicable. 
There were thus five pairs of borings, but one pair was spoilt 
and abandoned. Observations were made once a month from the 
4th May 1900 to the 24th August 1904. 

Depth to the subterranean water in the four pairs of borings. 
(The letter & means the elevation). 
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{i Disranctd ab EuevatioN or trie Bokikais "x(t 
hts Vat Poir.—Nov-U.in the centre of'a square of about 8 hectares, 
‘cleared of forést for the fields ofa Ranger and a Forest-Guard living 
atin forest hose and-No. 1 bis, about’ 303 metres distant ‘from 
No. 1, in a coppice coupe with a considerable number of standards, 
‘The difference in elevation being O'8t metre, which must be added 
to No. 1 if it ia desired to reduce the two. borings to one plane, .: 
~ Qnd Pair.—It -comprises.-the boring/No. 2 represented by 
the well, which is in a small nursery of 24 ares.in extent and 
No. 2 bis. iw a, 50-year.old coppice: ateabout 100 metres from 
the well its orifice is 0-47 metre higher than that of the well. - No.2 
‘bid. ie‘ only ‘about 20 metres outside the.forest,| In apite of the 
‘arnalJness of this opery.place the absence of. forest: growth: already 
affects the water ‘level, more, even, ‘than: the table would appear 
toshow. Tt.is-a known fact that round a welt the layer of water 
is bent, the well exercising-a sort of suction. ‘The true level ix 
chigher than :the surface of the. water. in the well, ‘of which. we 
have only measured the variation. It is doubtless for this renson 
‘that the difference ‘in level (denévellation) id ‘less herd Kan in 
other pairs of borings. SOS MOURN RE soa de oR MAEM 
vs. 8rd Pair.—No. 8 in’ the centre of an aten about one hectare 
in estent, being the open ground near.a Forest Guard’ house-and 
No.3 bis. ina coppice of 30 to 36 yeara‘age with w. cohsiderable 
‘wander of standards, The distance’ apart was 900. metres ; the 
‘difference in elevation 1°30 inetres. ioe ote babe ta og 
‘dih Pair.—No. 4 in nnvultivated grazing land, higher by 
“146 metres than No. 4 bis, and 650 metres froth it. No. 4 bis, 
awas.in very thick sapling forest “30 years’ old, “consisting “almost 
eitirely of Scots pine. The soil was covered with a thick layer of 
‘heedlex, more or lesa decomposed. ae na sh ‘ 
The tubes are still in the ground, 6° that should there he 
‘ny cases of extraordinary climatic conditions it . will be! possible, 
and may be very useful, to take: measurements again, a 
ena 21 Po becontinuet.y of { 


A Protest from the Malay Sta: 
Wirs reference to Mr. Gamble’s article on ‘Certain impor- 
fant forest questions” in the fadian Forester for November (No. 1) 
ge 489, in which he discusses the qualifications of Burma as 
a training schoo] in the preparation of Forest Officers for higher 
appointments, and makes certain statements affecting the nature of 
the works in Burma, I wonld ask to he allowed as a Burma Forest, 
Officer of 13 years’ standing to question some of those statements 
and atate some facts, The writer is apparently ignorant of the 
actual state of affairs in Burma with regard to the more important 
works or has been misinformed. 

Firstly, Mr. Gamble asks, ‘* What works have been done in 
those reserves where taungyas are not cut and where the constant 
extraction of tenk must be impoverishing the capital of the 
forest and encanraging the growth of the less valunhle species.” 
‘The general rule in Burma is that where no detailed working- 
plans have been drawn up for a reserve, no teak trees may 
be felled. A glance at the Review of Forest Administration 
in British {ndia for 1901-1902 will show that 2,196 square 
miles are under sanctioned working-plans, and naturally 
those plans are #6 drawn up that far from impoverishing the 
forests they will be richer in teak at the end of the first period 
than they are now. My own experience of Burma embraces the 
Rangoon, Toungoo, Prome, Magwe and Minbu, Upper Chindwin 
‘and Pyinmana Divisions. In Rangoon and Magwe at that tine 
there was no sanctioned working-plan, therefore no cutting 
of teak was permitted; in Prome working-plans were made for 
all the teak forests, and as I was in charge for three years and 
did girdling work myself, 1 can testify that if anything we are 
taking out less than the normal yield of teak, In Toungoo I was 
engaged on working-plans for one cold season, and I believe that at 
the present moment the Geld work for the whole of the Toungoo 
teak reserves (about 1,000 square miles) is now completed. In 
‘Tharrawaddy, as is well known, all the teak cht’ in reserves is 
girdled under a sanctioned working-plan, and the out-put, although 
very large, is regular and cannot diminish uuless through diffipulty 
of extraction. . : 
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T fail to see how teak “taungya” plantations anffeck the 

matter at all, aa they will yield us no return within the next 
100 years, : 
- > I feel sure that I am safe in saving that since the girdling 
of tenk trees by Messrs. The Bombay liurma Trading Corporation, 
Limited, was put a stop to by Government, no girdling has heen 
done such as would warrant the assertion that the teak forests are 
being impoverished. Such a statement would obviously reflect on 
the Burma Forest stuff as well as on the Inspector-General of 
Forests, In ail girdling of teak at the time I spenk of, every tree 
in reserved forests was selected, measured and marked by an 
Assistant Conservator, or Extra Assistant Conservator of Forests; 
and on no account could the number laid down in the working-plan 
for girdling be exceeded, 

In addition to this, special girdling proposals were sent in 
yearly to the Conservater as a double safeguard. As regards 
“the encouraging of Jess valuable species” mentioned by Mri 
Gamble, a glance at the provision of any of -the working-plane for 
Tharrawaddy, Toungoo, Prome, ete., will show that due provision 
is made for the execution of works of improvement, chiefly cteeper 
cutting and freeing of young and suppressed teak trees by felling 
or ringing less valuable species. I had personally to inapect:such 
works regularly, and in any compartment girdled over in any one 
year such works were carried out prior to girdling. ‘The areas so 
treated are very large, exceeding in some divisions 5,000 ‘acres 
per annum. z 

As regards the alleged falling off of teak supplied ‘from 
Burma, thia has ohvionsly no connection with excessive cutting, at 
any rate for the lust few years, seeing that forests for which no 
working-plans exist-are closed to extraction, and that year by year 
as working-plans are drawn up more and more forest is opened up 
to systematic felling. .The quantity of teak cut annually should 
therefore gradually increase. A falling off as compared with the 
ont-put of some yerrs ago is accounted for by the fact that the 
Bombay Burma leases have mostly lapsed, and that they have; 
4s is well known, removed two-thirds or more of their employees 
and elephants to Siam. Reference to para. 31 of the Inspectors 
General’ Review for (901-1902 fnrther explaing the poor outturn 
for that year in Burma, va :—-" Unfavourable seasons, closing the 
waterways prematurely.” [think 1 have said enough on this 
head to convince such as require convincing that this maim prin- 
ciple of forestry is not heing neglected in Baraa, but if not I 
can only suggest a careful study of the subject and a tour through 
one or two Burma divisions. 

I have oply a few words to say as regards Mr. Gamble’st 
opinion as expressed on pages 490 and 491, in which he evidently 
considers that a Burma Forest Officer's greatest ohject is the’ 
prodaction of revenue, and that demarcation and other works are’ 
not. given all the attention that is their due. Ican assure him‘ 
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that my own experience and Uiutof the men of about my own 
length of service, besides many others, haa been quite the contrary. 
To quote from personal experience, my first year in Burma was 
enployed in demarcation and marking out of Cutch reserves, { 
had to demarcate practically all the forest reserves in Magwe 
sub-division, several hundred square miles reserves proposed a 
year or two earlier by Mr. CG. W, A. Bruce. Knowing tle Magwe 
forests as I now do, I can say they could not have been better 
chosen. 

In the Upper Chindwin I was employed for two years on no 
other work. ‘The first cold season on demarcation for two months 
and then survey and reserve proposals and settlements. In my 
zecond cold westher [ spent five months choosing reserves in new 
country, and was able to send in proposals for 250 square miles of 
reserved forest with plane-tabled boundaries and valuation surveys. 
In Prome, which [ afterwards held for three years, the works were 
such as a Forest Officer might almost consider ideal for teaching 
and learning forest work, and I will enumerate them and leave 
the reader to judge. 

1, Regular girdling as per working-plans over abont seven 
compartments annually, in area about 70U--800 acres each. 

2, Works of improvement in the same. 

3. Fire protection over 100 square miles, 

4, Teak taungya plantations, 

5. Cuteh do. do. 

6. Thinnings of plantations. 

7, Weeding of plantations. 

8. Selection of new reserves (probable area 300 aquarv miles). 
And lastly, but alvo very important, the extraction of about 5,000 
Jogs of teak annually by Government agency, necessitating the 
making of about 24 contracts with local Burmans, the handling of 
large sums of money in advances, and the portioning out of sack 
areas as were available and had been girdled as per plans. 

As regards forest. protection, offences were extremely numer 
ous and the amount of work in thie line was very heavy, 

: I would here again draw attention to the remarks of the 
Inspector-General of Forests in his Report for 1901-1902, 
Section I[.—Forest Settlement. 
UL Demarcation, 
»  1V.—Surveys, concluding para, (para 8), 
»  V.—Working-plans (para. 10) Burma. 

In every case the Inspector-General makes mention of the 
Jarge amount of good work done, and 1 think his remarks carry, if 
possible, extra weight when itis remembered that he came straight 
from Burma to take up his officiating appointment, There is one 
point however on which'I have great pleasure ih” endorsing the 
opinion of Mr. Gamble, and that is as regards buildings and 
communications, and here | must, on behalf of the average Fgrest 
Officer, disclaim all responsibility. | Kis not permissible tg, 
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criticise the powers that be, even ifthey have an undue tust for 
a large surplns, but Iam snre that tho Forest Officers of Burma 
would agree that more should be spent on roads and buildings, or 
rather bridle tracks and fords, as the area is too vast to attempt 
roads ona large seale. At the same time the expenditure on 
buildings for Burma in 1001-1902 was greater than that in any 
other province except one. ‘The rivers of Barma will always be 
the main lines of transport for teak however, and money judici- 
ously spent on their clearance is well spent. . 

It ia for timbers such as Pyinkodo that ronds or tramways 
will be required, : 

In conclusion | may say that I am two years behind the time 
as regards actual experience in Burma, as | have been serving now 
for two years in the Federated Malay States and Straits Settlements, 
bat I maintain that no finer all-round training ground tora 
forester can be found than Burma, provided experience is 
obtained both in Upper and Lower Burma. 

l anticipate, Mr. Editor, that many move able defenders 
than myself will have arisen, but at any rate I have tried to 
give you my personal experience aaa Burma Forest Officer, I 
believe it will stand as a fair avernge sample. Mr, Gambite has, at 
any rate, succeeded in arousing my sense of justice, and he alone 
must be held responsible for this Jong and perhaps wearisome 
history, much of it I fear my own personal history, Situated aa 
1 am at the moment on tour in these States, I have but little in 
the way of reference, and the only facts L can rely on are those 
for which f can vouch by personal experience, 

A. M. Burn-Mexpocn, L¥.S., 
Chief Forest Officer, 
Federated Mulay States and $.8, 


The Use and Abuse of Forest Work in Burma. 

Ix the November nutnher of the Indian Forester, an article 
appeared hy Mr. Gamble in which be makes an attack on the 
forest administration of Burma——on attack the seriousness of which 
is at once discounted by the obvious ignorance of the writer of bis 
subject, 

Mr, Gamble’s personal acquiantance with Burma dates back 
feom over 30 years ago. When newly arrived from Europe he 
spent about half a year there. 

If Burma really were as backward as Mr. Gamble would 

* have us believe, there would be some exeuse for it to be found 
in the fact that it is stil’ a young province, and that forest 
administration over the greater part of ib has not yet existed 
for 20 years. 

It is to he auppored that Mr, Gamble would distrust any 
figures quoted from annual administration reports to show the 
ven) and rapid development of the country, ag being more indicative 
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of overworking the forests and of sacrificing everything to 
revenue, than of any legitimate expansion; yet any one who has 
epent any time in the country knows how real and rapid this 
growth is, resulting in changes which cannot fail to be -noticed, 
not only deende by decade, but year by year 

‘Mr, Gamble’s first point is that in Burma forest conservation 
‘and sylviculture are subordinated to revenue making. : 

No justification of this opinion is given, and it is difficult 
to guess on what it is based. nogae 

It is certainly not the opinion of the vast majority of men 
who have spent most of their service there. . 

In to-day’s issue of the Pioveer. (12th November 1903) there 
ia a leading article in which it is stated that so far from any over~ 
working of the forests being the ease, there ig a general complaint 
being nade by the timber traders againat the present under 
working of the forests of Burma, + 

It is to be remembered that the conditions in Burma differ 
considerably from those of Northern India. In Burma the whole 
country is’ practically jungle, and cultivations and private lands 
vecupy a very amall proportion of the whule area of the country, 
go that instead of having buge expanses of cultivated and private 
Jands, with comparatively small areas of forest, in which every 
stick and every bundle of grass has its value, we have in Burma 
vast areas of forest side by side with a very small agricultural 
population and avery restricted area of land under cultivation ; 
moreover, in these forests there is generally only the one species, 
teak, which pays for its cost of extraction and export, and this 
species only forms from one-tenth to one-hundredth of the 
entire stock, so that cultural operations, and extensive works of 
improvement, ate genevally not only unnecessary, but actually 
impossible. - 

It is certainly surprising to read Mr. Gamble’s emphatic 
assertion that the extraction of the only valuable species out of a 
mixed crop must necessarily diminish the proportion of this 
species in the crop. If this were so, why has not all the deodar 
disappeared long ago from the Jesa remote of the Himalayan 
forests? Does Mr, Gamble geriously mean that teak can only be 
perpetuated in the forests of Burma by means of taungya plan- 
tations ? 

In forests of this kind, provided that the yield is placed at 
something less than the annual production of trees of exploitable 
dimensions of the one valuable species, and that only trees which 
have reached maturity, or which have advance growth beneath 
and around them ready to take their place, or trees which are not 
required as seed-bearers, are felled, the proportion @f.the valuable 
species may be not only maintained, but actually increased in the 
forest. 
Sir Dietrich Brandis, to whom Mr. Gamble slightingly refers 
ag the“ old Forester,” claiming to have started the De, artment, 
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id not mean to refer to any subordination of sylviculture to 
revenue making when he brought forward the fact of the net forest 
yevenue of Kurms being greater than that of all the other pro- 
vinces of India put together, : ; 

‘There can be no doubt that he merely wished to indicate the 
vast area of forest in Barma, and its value and importance as 


shown by the net annual revenue, which may very fairly be taken ° 


as a criterion for comparing the extent and importunce of the 
forests of one province with those of others. An Inspectur-Gen- 
eral who knew nothing of the Burma foresta, and the very 
different conditions which obtain in this province, wonld vertaiuly 
he ill-equipped for his work, - 

Mr. Gamble is evidently determined to find no good thing 
jm Burma. Everything is bad, 

, As segards the taking up of reserves, a work which Mr, 
Gamble states to be in a very backward state, the yearly rate of 
extension for many years past has been over 1,U00 square miles, and 
the work of selecting fresh areas for reservation is now almost 
completed, !t is only in the remoter parts of Upper Burma that 
the undermanning of the stuff has prevented this work being 
curried through. 

Demarecation ‘in Burma is nob carried out on quite the same 
dine as in Northern India, but itis quite efficient, considering 
the vast areas to be demarcated, the scanty population of the 
country and the absence, as a rule, of any friction between 
cultivators and the guardians of the forests, 

If there is one point mare than another in which the werk 
ofthe administration of Burma can compare favourably with 
that of avy other provinve it ia the forest settlements. So far 
from being. bad and backward, aa Mr. Gamble says, they are 
generally better done, sounder and more accurate, both from @ 
practical ag well as from a technica} point of view, than most 
settlements in other parts of India, 


As regards working-plans too, in spite of Mr. Gamble’s 


sweeping denunciation of them, Burma is not really in at alla 
backward state. It is true that teak forests only require plans of 
great simplicity, which offer but little scope t the enterprising 
amenagist, yet for all that the working-plans in Burma are efficient 
and practical, safeguarding both the protection and improvement 
of the crops as well ag the regularity of yield, and the only 
reason why they have nob yet been prepared for all the forests 
in the province lies in the simple fact of scarcity of avuilable 
_ ofiicers. 

. Mr. Gamble declares that of roads in Burma there ure 
“ practically none.” In Burma there js very little export of timber 
by road, and “ifrest roads are Sonseanentiy, not so important as 
they are in other provinces, but still, though one cannot drive 
yopnd all the foreats in a dogeart, it ia childish to say that there 
are no roads, ° “ 


sa 
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Houser, too, though Mr. Gamble says that they are ‘hardly 
started,” are to he found in all divisions, not only at headquarters, 
but wherever required along most of the ronds frequented by Furest 
Officers, and at all the principal centres of works of felling and 
extraction, plintations, fire-prutection, ete. 

The houses are not pukka, it is true, but they are of the 
ordinary style used by the 2. W. D. and other departments in 
Burma, and are quite sufficient. 

To say that little is known or done in Burma as regards 
planting, and that the arrangements for extracting timber are 
defective, shows an ignorance of facts only equalled by the as« 
tonishing assumption that the Government of Burma are 
deliberstely and systematically ruining the forests by overworking 
them. ? 

Bouman, 


Ceylon Forest Report for 1902, ; 
Tu Ceylon report this year is by Mr. A. Clark who acted ag 
Conservator for part of the peridd between the departure of 
Mr. Brown for the Soudan and the arrival of Mr. Pigot from 
Assam. The forests still continue to be under the charge partly 
of the Government agents and partly of Assistant Conservators, 
It is presumed this arrangement is continued for financial reasona 
and ou uccount of the paucity of superior officers in the Depart- 
ment. The financial side of a question is always an important 
one, especially in a province where the forests of two of the circles 
are managed af a heavy loss, but it would seem imperative on all 
gtounds to have ‘a Departmental (Officer in charge of the Southern 
Division, which provides the largest surplus this year, viz, 
Rs.32,306, and the forests of which are worked by a Forest Ranger 
on Its.60 a month, under the orders of the Government Agent.“ 
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The area of reserved forest at the close of the year was 687 
square miles, of which 253 square miles were added during the 
year. Proposed forests amounted to 1,272 square miles and “ other” 
forests to 10,710 square miles, These figures indicate abundant 
scope for energy for some years to come in pushing on forest 
settlement work. A definite settlement programme, showing the 
areas proposed to be reserved and the ultimate total area of reserved 
forest in each division, would be a great help. The work of 
demarcating boundaries was only taken up some two or three years 
ago. 293,000 chains of boundary have now been demarcated, 
including 25,000 done during the year under report. The total 
amount spent on demarcation has been Rs.1,13,227, and the 
Conservator appears to consider the money might have been better 
apent, remarking that— 

“There are now many hundreds of milea of boundary lines, 
the larger portion cut through wild uninhabited country and 
demarcating forests which are not likely to be taken up for 
systematic working for many years to come, If these lines are 
not attended to, they will ina few years become overgrown and 
obliterated. The cost of re-clearing will be very heavy and ever 
increasing, and is likely to become in time an intolerable burden 
on the Department.” 

No working-plana were attempted, but information for the 
preparation of the same ‘was collected by means of enumeration 
surveys and the formation of sample plots. Among other trees 
measured in the sample plots were satinwood and ebony, and the 
figures for satinwood show that the number of years which it 
would take for a tree to increase from 9 inches to 6 feet girth 
varied according to locality from 87 to 177 years, while for ebony 
it varied from 90 to 186 years. 

Systematic fire-protection does not exist, nor is arf} return 
iven of the area burat over during the year. One Assistant 
Jonservator reports the fires to have been very disastrous in 

their eflects, and expresses the opinion that “ unless very stringent 
measures are taken to prevent this utter destruction of valuable 
forests, these forests will be exterminated.” ‘The Conservator’s 
comment on this opinion is that “such a fate may happily be 
regatded as rather remote.” Kemote it may be, but an early 
uttempt at Gre-protection would appear indicated. We gather that 
forest offences were rife in many districts, illicit felling of timber 
and illegal mining and cultivating were the most common. The 
two latter are not likely to decrease until the forests are demarcated 
thoroughly and the boundaries efficiently maintained in spite of 
their being a drag on the department. 

Natural reproduction suffered from tho abngrmally heavy 
rainfall which took place during the last four months of the year. 
Flowers, fruit and seed all suffered, with a consequent diminution 
in the seedling crop. Over Rs. 10,000 was spent during the year 
on plantations, of which there is a total area of 1,291 acres, Ins 
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the Western Province it was proposed to start a plantation for 
railway fuel, but its commencement was deferred as the financial 
Prospects of the work were not good. Experience in India has 
repeatedly shown that railway fuel plantations on a small scale 
are not a success. They are expensive to make and their up- 
keep and protection are so costly that the cost of fuel from them 
when ready for eutting is too high for the railway to pay, with 
the result that it goes elsewhere for its wood or burns coal. 

Rupees 6,100 were spent on buildings during the year, and 
Rs.2,928 represents the very inadequate outlay on communica- 
tions: 

Timber to the value of Rs, 243,877 and firewood to the value 
of Rs.77,632 were sold by the department. during the year, The 
material was either collected departmentally or removed under 
payment of royalty. 

The prosperity of the department depends mainly on sales at 
the Central Timber Depdt, Colombo, and to keep this supplied with 
timber forests are ransacked for first clasa trees even in remote 
parts of the Island. Little or no attempt is made, except in the 
Fastern and North-eastern Circles, to confine fellings to certain 
forests and to work through them systematically, “taking the lean 
with the fat” year by year. There are great numbers of trees the 
timber of which is sound and durable, but which cannot be sold in 
the log on account of their small size, but which if sawn up would 
yield first class building material, The Northern Railway, when 
completed, will open up foresta containing. quantities of such 
‘second claas trees, the timber of which, if sawn up and conveyed 
at cheap rates to Colombo, would doubtless realize fair prices. 

The financial results of the year’s working were as follows :— 

Rs, 1 
Receipts we we 860,261 
Charges ves ve 268,591 
Surplus a 91,670 : 

This surplus shows a decrease of Rs. 14,600 on that of the 
previous year, and may be explained by the extraordinary decrease 
in the value of timber supplied to the Public Works Department. 
In 1898 the value of the timber supplied was Ra. 2,77,816, and it 
has diminished regularly each year until in 1901 it only amounted 
to Rs. 76,161 and in the year under report to Ra, 38,077. 
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Holigarns nigra: A new Gpeoles communicated by 
v. . Bourdillon, F.L.8, , 
ANACARDIACER, 

Hotigarna nigra, ¥p. nov. = 

Leaves 3—6in, by 1—»2hin., aiple, alternate, entire, spathu- 
late, dark green, very coriaceous, with 6—9 pairs of prominent 
secondary nerves, Petiole 4—i}in, with 2 or 4 spur-like append- 
ages. ‘Plowsva:~dicacsone, in terminal and axillary racemes and 
panicles, up to 12in. long in the case of. the rasle flowers and 
about 3in. long in the female, Male flowers fin, across, femnle 
rather larger, all on very short pedicles. Petals 5, white, clothed 
with white hairs, calyx black Viflous, Stamens 5, white, with black. 
globose anthers. Ovary J-celled. Styles 3— 6. Drupe not seen. 

A large evergreen tree occurring in the forests of ‘Travancore 
between 2,000—4,000 feet; height 100 feet, diameter 2 feet; 
flowers in April. ‘ 

- Bark smoath, grey, jin, thick. Julee black. Wood very. 
soft, coarse and open-grained, greyish-white, Pores large ‘and 
scanty. Medullary rays fine and close together. No annual 
rings, 

: Weight = 41 1bs., P.= 408, ‘i 

The wood is useless, nor does the tree appear to have any. 
valuable properties, 

Thia tree differs from A, Arnoltiana by its smaller leaves,. 
more slender panicles, and its sooty flowers. The two species are 
never found together, H. nigra occurring on the hills and 
H. Avaottiana being confined to the low country. [See Brandis’ 
Indian Treea, p. 203.] 
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Suggestions regarding Local Forest Floras, 
By R. S. Hots, F. C. H., F.E.8, 
In the November number of the fndiun Forester, Vol. 
XXIX, Mr. ‘Gamble remarks, “I well remember the secret, 
feeling of deapair which 1 had when in 1872 E was sent lo 
work *iu a region of many trees very little known, There were 
no “Forest Floras” no: Flora of British dudia, no lists with 
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native and seientifie names, and except one or two kinds, nohody 
knew which trees had good timbers, which worthless ones, what 
kinds were useful for building, which for fuel, what for valuable 
minor products, and soon.” In the thirty odd years which have 
paased since then, a vast deal has been done towards helping 
Foresb Officera to know their trees, more particnlarly by the 
Forest Flora of the North West and Central India by Sir 
P. Brandis and the Manual of Pedi Timbers by Mr, Gamble, 
while the book which Sir D. Brandis is now preparing will do 
great deal more. At the same time a great deal still remains to 
he done,and no time is to he lost if the present generation of 
Forest Officers is to show itself worthy of its great predecessors in 
the Department, if it isto obtain the full benefit of the work 
done by these great pioneers, if it is to enrry on and extend 
what has been so splendidly began. 

2. There nre, for instance, species af considerable local 
interest and importance in the areas where they are found, but 
whieh are not of snfficiant general interest to warrant their 
inclusion in works of the seope of those quoted ahove, There is 
also a quantity of information regarding species which .are 
mentioned in these boeks, which, sithough it is of the greatest 
tility to the Forest Offiner in the locality to whieh it particularly 
yefers, eannot: be included in any one general work, owing to the 
exigencies of apace and also because of the fact that, even if it 
Were so included, it would be practically useless, owing to its 
being obscured and hidden by a mass of other information which 
ww of more general. importance. In other wors, the great books 
of Sir D. Brandis and Mr. Gamble occapy very much the same 
position with regard to the Forest Department ne does Sir 
T, Hooper's: Flora of British Ledic. with regard to the geuernt 
public, be, they are intended “to freititate the eompilation of 
joenl Indian Flores.” : 

3. It is also now recognized that itis necedsary not only 
for the officers helonging to the higher grades of the Service, but 
alno for our subordinates, to have an intimate knowledge of the move 
important plants whieh compose the immense and varied forests 
in our chirge, and, with this object, the stndents of the Imperiak 
Forest, Mchoot are tnught to. know and take an intebligent interest 
in the trees and shrabs which they see. aronnd them, during their 
course of training at Dehra Dun—a task whieh ie now made easy 
through the existence of the excellent little Forest Flora of the 
School Circle, N.-W. P. by Kanjilal, This volume is priced at 
Rs, 1-8 and is therefore well within the means of all eur English 
speaking subordinates. . Works with the scope of those of Sir D. 
Brandis and Mr. Gamble, exceedingly moderate wm priee though 
they are, cannot possibly be- produced ab the same figure as can 
small loeat"Elorns.” Ib isobviously, also, of the atmost importance 
thnt the sludeats after leaving the Forest Sehool should find? local 
\Floraa” availuble in the vations districts. to whieh they may be 
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posted, which will encourage and help them to keep up and 
extend the koowledye gained at the school. Failing this, their 
excellent course of training loses much of its utility. : 

4. When any of us are now sent to a forest region 
of whieh we have little or no personal knowledge, althongh 
happiy we are, in great part at least, free from the feeling 
of despair which assailed Mr. Gamble in- 1872, still there 
are nitmerous questions of importance which we at once begin to 
ask ourselves, to which the answers are not readily fortlicoming. 
In some enses the information we seek is contained in puoksa and 
official records, hut we cannot readily discover it; in many cases, 
although it is well known to several Forest Officers, who hive apent 
some years in the locality, it is nowhere placed on record. and in 
some cases the answers to our questions are still unknawn We 
find species of local interest and importance which we cannot, 
quickly and satisfucturily determine ; we atill find it diffeult to 
make even a good guess at the identity of a tree or shrub, unless 
we have fairly cumplete speciinens of leaf, flower and fruit, the 
collection of which is troublesome and takes time; we stiil find’ it 
difficult to quickly “run down” and name « piece of some unfam- 
iliar wood which is put into our hands; and. finally, when we 
come to the sylvicultural requirements and chavacteristies of the 
various species met with, we find the greatest difficulty of all in 
discovering what we want to know. What we need to help as ix 
a good “ Forest Flora” which will qnickly-and easily enable us to 
acqnire an intimate knowledge of the various species which 
compose our forests and of their relations to one another, in the 
particular locality with which we are concerned. The work of 
pushing on the preparation of xuch * Floras” is then one the 
urgency of which will, I think, be readily recognized by all. ’ 

5. We mast now consider the question of the material 
which should be included in such “ Floras.” They should 
obviously open with an Introduction, containing a description of 
the locality dealt with, ita climute, geology and principal kinda 
of-soi!, an account of the various types of forest vegetation met 
with, accompanied by a map to show their distribution, and 4 
short description of the past and present systems of manage- 
ment. 

6. The very important question of the sylvicultural notes 
to be included regarding the principal species next elaiins 
attention. A great deal of information under this head is stored 
in the books of Sir D. Brandis aud Mr. Gamble, in the pages 
of the Jadian Borester and elsewhere, and a great deal more 
is known to practical Forest Officers, who have had some years’ 
experience in. the’ forests of any one locality, which knowledge 
is constantly utilized and applied by them in -their work. We 
now gequire to collect all this material in an easily accessible forta 
and im such away that it shall be of the greatest practicul use. 
It isus well to firsé get an idea of kind of detailx we are wast 
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likely to need. Many of our forests are now worked under a 
system of coppice-with-standards, and we do not need to atretch 
our imngination to suppose ourselves being required to supervise 


-a coppice felling shortly after our arrival in a new locality. 


‘As we look at the assemblage of plants before us, the following 
are some of the queationa which we at once begin to ask :— 

(1) Which species are light demanders and which are 
shade-bearers ? 

(2) Which species, being frost-tender, require shelter and 
which do not ? 

(3) Whicl species grow -fastest during youth and are likely 
to oust the others if left to themselves? 

1 (4) Which species reproduce best by root-suckers and which 
‘by stool shoots ? 

(5) In which species doea'the power of reproduction from 
the stool cease atan enrly age, and in which species does this 
continue, unimpaired, till late in life ? 

(G) Which species reproduce hest from seed and are most 
suitable standards for seed-bearers ? 

(7) Which species are the bert to leave - as standards with 
the object of shading and protecting the soil from sun and air 
currents ? 

‘" (8) Which species retain their leaves through the winter 
and ure most usefu! nurses with regard to frost injury ? : 

In other words, we recognize at once that the practical 
Forester must consider the association of plants which compose 
his forests aa @ whole, and the characteristics of each species, not 
separately by themselves, as if the plant was an isolated indi- 
vidual, but in their relation to and effect upon the characteristics 
of the neighbouring plants, all of which combine together to 
form the forest. What we mainly require then are, clearly, 
concise lita, in which the principal species are arranged in order 
according to their relative powers in the above and other 
respects. We at once think of the excellent lista in Dr. Sebtich’s 
Manual of Forestry, and we look in vain for similar lists appli- 
eable to the forests of the class we see before us. 

The sylvicultural notes referring to ench species might 
bo separately grouped together under the description of. that 
‘apecies. It is, however, I believe advisable to confine the details, 
in these individual descriptions, as far as possible to those which 
are Hikely to be useful in helping us to identify the species 

uickly. 
: ‘The addition of the sylvicultural notes would be apt to con- 
fuse these descriptions and render them unwieldy, besides which 
we should then lose the immense advantage ofthe lists, which: 
‘enable us to see ‘and compare at a glance the sylvicultural 
qualities of the various species. : 

Such lists then must be prepared and should find a place in 
the Lntroduction. E 
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Among the lists which would probably be moat useful are 
the following: wl 

(1) Ruling and dependent species. : . 
> (2) Species which are most and least exacting in the 
matter of depth and porosity of soil and of moisture in. the soil. 

(3; Species which protect and improve the soil and those 
which do not. 

(4) Frost hardy and tender species. Fe 

(5) Light demanding and shade bearing species. 

(6) Species which attain the greatest height, and least. 

(7) Species which grow fastest and slowest during youth. 

(8) Species which reproduce best from seed anc ice vered.” 
:. (9) Species which maintain the power of reproduction from 
the stool] until late in life, and those which do not. 

(10) Species which produce chiefly stool-shoots and root~ 

suckers, respectively. 
_ 7. It may be objected that these sylvieultural details should 
find a place rather in a “ Manual of Sylviculture ” than in a “ Local 
Flora.” The obvious answer is that as yet we have not sufficient 
uta for the preparation of complete and” practical « Manuals” of 
this description, and the details in these ‘Floras,” absolutely essen+ 
tial aleo as they are for an intimate knowledge of the species, will 
ina great measure fopply this want of information and make the 
Preparation of such books possible when it may seem necessary, 
At the same time such “Munuals ” canuot take the place of these 
“Local Floras,” for the former will almost certainly be of more 
general application and of wider scope than the latter, and in 
consequence will be of less practical use to a local officer, for they 
will necessarily omit much useful detail altogether and -obscure 
still more by placing it in the midat of a Jot of information which 
is quite inapplicable to the locality. 

Otheve may say that it has been the aim of Forest Officers for 
many years past to prepare such lists as the above, and that we 
have not sufficient data to enable us to make them now. , 

I feel sure however that far more is known in this respect 
than is commenly believed to be the case, and that most Division- 
al Officers who have had some years’ experience of a locality could, 
in a_ short time, furnish very serviceable lists for their Divisions, 
and from these, if necessary, @ list could be prepared for each 
Coneervator'a circle, or, in some cases, perhaps for two or. more 
circles. : 

Another consideration which appears to have prevented, te 
some extent at least, any real progress in this direction up ta 
date, is the existence of considerable differences in the opinions 
of individua? Forest Officers on various important points, and any 
effort to reconcile these differences and to draw up a statement 
of, important principles, which would be generally accepted as . 
true, has appeared to be so beset with difficulties that it bas not 
been attempted. Many of these differences, however, are almost 
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certainly more imaginnry than real, and many of them could be 
reconciled if fuller details were known of the facts in each case. 
Tn other caxes, the different observations recorded about one and 
the same species aro undoubtedly caused by the great variations 
in climate and other local conditions to which one species may be 
eubjected in India, and the effect of which on individual epecies 
is very little known. Finally, it must he remembered that we can 
never expect complete agreement, for Dr. Schlich, in his Mesut 
of Forestry, when giving his scale of light-demanders and shade- 
Pearers, remarks, “Sonles have been prepared by various anthors, 
whieh. thongh agreeing on’ the main points, differ somewhut in 
detail ” (the italics being mine). 

At all-events there can be no doubt that the sooner a 
heginning is made, the sooner shall we have correct and usefiil 
Tista, é 

8. Every Forest Officer ought to he able to recognize the 
wood of any species in his forests which is of economic value, or 
is likely to be found in use. To help him'to do this and to enable 
him toat once find out the rame of any piece of wood he does 
not recognize, a kay to the principal woods must be available, 
by means of which specimens can be readily ‘ran dowa ” and 
determined. In the introduction to the new edition of his 
Manual of Indian Pimbers, Mr. Gamble gives the rensons which 
induced bim to omit such a key from his hook, aud he observes, 
“Consequently, in my opinion, local kvys would be much more 
useful than a general one, and need only take in a few kinds of 
wood.” Such a key, he also remarks, “ would not be difficult to 
make.” No more suitable place could be found for such a kay 
than a “ Local Forest Flora,” the object of which is to giva ax 
complete a knowledge as possible of the trees, shrubs and 
inyportant plants which compose our forests, and it would 
aonveniently come at the end of the Introduction. 

9, And here I wonld urge the necessity of having a ret 
of haud specimens of all the important woods found in each 
cirele, prepared and deposited for reference in the Conservator’s 
office and in each Divisional office of that circle. 

Owing to the searcity of such collections, many Divisional 
Offivers, who frequently have little time or opportunity for 
collecting such specimens, know little or nothing about their 
woods, - 

Such collections, also, would help those who have been’ 
trained at Dehra Dun, where they have had the advantage of 
handling the splendid collection of wood. specimens contained 
in the Museum. of the Imperial Forest School, to keep up their 
training in aftér years, in default’ of which aid’ there can be 
little doubt that much of the school instruction is rendered 

- abortive. .- 

Finally, there is no doubt that a knowledge of woods ig a 
branch of ,the scientific Forester’s training which appenls to, and 
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is understood hy, the utride pnblic, and therefore is one which 
we cannot afford to neglect if, in the words of Mr. Gamble, “the. 
Indian Forest Department is to preserve its prestige.” 

10. Following the Introduction, our “ Flore” murt contain a ‘ 
Glossary of Botanien! Terms and then a Key to the Natural 
Orders, These call for no remarks beyond tiis, that althongh 
a key to the Orders may be inadvisable in a general work of large 
seope, it ia of the utmost use ima ‘Local Flora,” which refers 
to.n comparatively amall and limited aren. ; ‘ 

11, We now come to the qnestion of the species whielt 
should be inelnded. Al} trees, shrubs and elimbera should be 
inelnded ax prima facie of impurtamca to Forest Officers, now 
or in the future, Secondly, all apeciea which are of consi- 
derable economie importance must he inclader, even if they are. 
herbaceons, Thns the economic impottance of several specter of 
Joscores, whieh are of such immense importance as a food in 
times of famine, is, in itself alone, qnite sufficient to warrant 
their inelnaion, even if they were not also elimbers. 

Lastly, [ believe it ie advisable to include those trees, shruba 
and climbers which are commonly planted in avenues and 
enltivated in gardens, Such species are often of considerable 
evonomie valne and botanical interest, but, apart from this, these 
are the species which are most familiar to the * man in the street,” 
and although, with lordly indifferente, we may say that we de nob 
pretend to be gardeners, ete., still the fact remains that it is not 
a good thing for the prestige of the Department when’ « Forest 
Ofticer has to he told the name of a common garden shrnb or 
avenue tree by a civilian, or a militaty man, oryaa Fonce saw to he 
the case, by a Disteict Superintendent af Police who, hye-the-bye, 
possessed and studied the Forest Stora of N~Weand Centrat 
Lucia, : 

‘The Tittle knowledge required it order te become neqnainted 
with auch plants is easily and quickly acquired, and is both 
interesting and usefal. : 

12. Immediately after the name of ench species, references 
should be made tothe Hora of British India by Sir T Hooker; 
to the Flora of N-W. nad Central India by Str D. Branitis, to 
the Manual of ladian Timbers by Mr. Gamble; and,- finally, to 
the new book whieh we soon expect from Sit D. Brandis, Those 
who then wish to refer te additional information regarding the 
species, which it haa not heen thought advisable to include in the 
«+ Local Flora”, can easily do so’ by eonsulting these books and: 
if necessary others which are referred to in them, 

13. Following the referenees will come the vernacnlar name, 
In the Introdaction to the new edition of the Manual of Indian 
Timbers Mr. Gamble rernarke, “Tow Forest Officer with some 
Knowledge of botany and capable of verifying descriptions, a! 
vefnacular name may often he’ useful as helping him ‘to trace 
quickly the scientific nama-ef 4 plant met with; but to adept. 
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scientific eqinivalents blindly, ierely on the atrength of a vertia- 
cular name'given by an often inaccurate native, is a practice 
which may lead; asd to my own knowledge often has led, to 
absurd mistakes.” With this proviso, viz. that they must be 
accepted and used with caution, there enn be no doubt that 
vernacular names are of very great value in helping one to 
quickly identify a plant and to discover all that is locally known 
about it, by conversing with ‘the local natives, There appears 
to be a tendeney nowadays to minimize the importance of 
vernacular names, and, curiously enough, this is often particularly 
the case with the educated native classes, among which trained 
native Forest Officers must be included. 1 believe this to be & 
great mistake, and feel sure that this mistrust of vernacular names’ 
has-been, in many cases, caused by insufficient care being taken 
to record the names correctly, 

14, In the first place, errors are apt to creep in in the 
spelling of the names. A vernacular name, to be of practical use 
in any locality, must be spelt exactly aa it is pronounced by the’ 
natives of that region who use the name, even though the 
student of etymology may tell us:that such names are obvious 
corruptions, or - vulgariams, It ia not, I believe, an unknown 
thing for the spelling of a vernacular name to be so altered by the 
philclogical specialist as to hecome unrecognizable to the natives: 
who use the name, and therefore entirely useless for our purpose. * 

» Hence; we must endeavour to commit the names to paper’ 
exactly as they are pronounced, Here we are met by the difficulty 
that the ear of the European-doés not quickly or easily catch the 
exact sound of a vernacular name when pronouneed by a native. 
As far as posuible, when Divisional Officer, I used to keep a 
Jiterate. native with me inthe forests. Each vernacular name, 
after being repeated several times, was then written down on the 
spot in: vernacular by this native and myself independently. If 
the spelling disagreed, ‘and, after further repetitions of the name, 
we could not come to an agreement, both methods of spelling 
were recorded, until farther inquiries enabled ‘me to decide which 
should be adopted. ° i 7 A 
Of course, novriame chn in any case be accepted ‘until 
numerous independent verifications have shown it to be not only 
correct, but also one which ia commonly met with and therefore: 
likely to be of use. Once the vernacular spelling hax been’ 
finally accepted, the namé miust be transliterated into English 
aceording to a generally recognized system of English equivalents, 

15. As noted by Mr. Gamble, a native who does not know 
the correct name of a plant will often invent one for the occasion, 
but after some practice a godd deal cin be gathered from the 
manner, hesitating or otherwise, in which the name is given. 
If en: being asked, a native doss not give the ame quiékly- apd: 
spontaneously, itis generally ‘useless to continue questioning, 
or amame will ulmost certainly be invented. ~ ® 
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Again, it must always be-borne in mind that. even natives 
who know their trees well are not infallible, any more than wa 
are ourselves, and care should he taken, where possible, to select 
an example of the plant exhibiting thosa churactera which are 
most likely to be recognized by the native questioned. A plant, 
for instance, is often most easily recognized by that part of it 
which is of the greatest economic use, and which it is to the 
native’s advantage to be able to recognize quickly. : 

Again, many plants which have a general resemblance tq 
one another in respect of their foliage, ave totally unlike aa 
regards their flowers and fruit. In the Jubbulpore Division I 
have several times recorded chott as a vernacular name for Kydia 
calycina, when in leaf, hut I have never heard this name given 
to this species when it is in flower or fruit, On the other hand, 
it. ig the common name in this locality for Frivinena Hookeriana 
when in flower or fruit. These two species, when in leaf, ara 
undoubtedly often confused by natives. The same thing is found 
with other species, especially the Grewias. Leaf examples of 
several species of this genus are often mistaken for one another, 
but when in fruit they are usnally distinguished at once by a 
native. In the case of two species which resemble each other, 
it is, when possible, advisable to ask their names when both 
species are situated close together, so that they can be readily, 
compared. 

16. Many of our Indian trees have a very wide distribution, 
and, naturally, they are known under a variety of native names 
in different localities. In our own country we have exar.ples of 
the same thing, and, asan instance, we may take the common plant 
Cardamine pratensis, whieh, in neighbouring counties in England, 
ia knowa as Milkmaid, Cuckooflower, Ladies’ smock and Bitter cress 
respectively, and when we consider the enormous area over which 
a plant may be found in India, we cannot be surprised at the long 
lists of vernacular names borne by many of our forest plants. 

Here again the great utility of © Local Forest Floras,” dealing 
with a tract of limited extent, will be felt, for they will omit all 
names which are not used in the locality and will be able to 
include others which are only found in that region, avd most of 
which have, consequently, been omitted from the larger “ Floras.” 
Many of the latter names also will belong to the less known 
Janguages and dialects which are the mother-tongne of the forest 
tribes and which contain many of the best and most fixed vernacu- 
lar names. 

17, In recording vernacular names, we must obviously pay 
great attention to the personal character of the people from whom 
we make our inquiries, for this is a factor on which the value of 
the name given by them to a great extent depends. If we wixh 
to obtain the local name for a plant growing in a Devonshire lane, 
we Should not expect an accurate or reliable one from a man born 
aad bred in the streets of London. Similarly, we cannot expeck 
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reliable or useful information regarding oar forest plants from the 
native whe hates the lonely, fever haunted jungle and all it 
contains, and who yearns for the pleasures of the large bazaar. 
The people who, whether from choice or from necessity, have 
from the earliest times made the forests their homes, who have 
ever depended on the forest and its products for a large proportion, 
if not indeed the whole, of their daily bread, and who are possessed 
of the forest lore accumulated hy generations of their ancestors, 
have learnt to know the jungle and its plants as few others can 
ever hope to do, 7 

It is, however, an unfortunate fact that the higher classes of 
native Indians appear always to have regarded these aboriginal 
forest races with contempt; they were believed to be more'tiearly 
allied to animals than to the human creation, and nothing that 
they. knew or possessed was considered worth the knowing or the 
having,—a detailed and extensive knowledge of forests, in short, 
was nothing accounted of by the educnted natives of India—a 
state of things not absolutely unknown even at the present day 
in still more civilized countries. 

Ib is, however, impossible to prevent a feeling of intense 
surprise wien one sees a trained native Forest Officer despising 
these forest tribes and taking no interest in their language, habits, 
customs and special forest knowledge, although this is undoubtedly 
in great part due to the prejudice which has been inherited from 
the earliest times by the native upper classes. ‘This unfortunate 
prejudice, coupled with the spread of education, is gradually 
leading to the disappearance of all those characteristies which 
typified these most interesting races. The upper classes refuse to 
spenk the jangli dialect, and the jang!é native, when brought in 
contact with them, is driven to pick up the language which is 
generally spoken and understood, and, as this “ education id 
proceeds, he gradually begins to despise and foraae the ways and 
wisdom of his forefathers. On page !4 of the little Gondi Grammar 
prblisned by the Rev. H.D. Williamson, M.A., of the Church 

issionary Society, of Mandla, Central Provinces, the following 
suggestive paragraph occurs, the italics being mine: ‘Lhe 
Gond language only possesses numerals of its own up to tens if it 
originally bad more, no trace of them is anywhere to be found, 
Above ten the Hindi equivalents are used. In the Mandla, 
Jubbulpore and Balaghat districts, for which alone I can speak, 
the Gondi forme for eight and nine have also become obsolete.” 
There seems to be no room for donbt that, if things continue as: 
they are now going on, the Gonds as a distinct and well marked 
race will eventually disappear, and the same thing, no doubt, 
holds good for similarly situated races in other lotatities, 

This work of compiling “ Local Forest Floras,” if fruitful in po > 
other way, will have done a great service if it teaches, as it onght t - 
do, the Indian Forest Officer and his subordinates to take a greater 
interest in and to appreciate miore highly these and similar races, 
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to study their language and their ways, and to learn and place on 
record all that such people can teach ahont onr forests, 4 

18. Whether or not the Forest Department can or ought 
to do anything to preserve these forest tribes from extinction ia & 
question altogether beyond the scope of the present article, but a 
brief reference to the state of things actually existing in some 
localities may not perhaps be out of place here. 

In some Forest Divisions the rules require that # forest guard 
should be literate, in order that he may be able to read and check 
the permits under which produce is passed out of the forests, The 
Gonds, who are often the best material for forests guards in these 
localities, being illiterate, ara debarred from employment except 
in temporary posts, such as those of fire guards, If a Gond does 
go to the existing schools, he is taught Hindi and contempt for 
the Gond and all his ways. ; 

The Forest Department, and through it the Government of 
India, will gain much if these primitive races can be shown that 
we value them and their qualifications by enabling them to eari 
an honourable livelihoad, in good officia? positions in the Forest, 
Department, by virtue of their skill and knowledge as woodmen 
and foresters. i 

How often have 1 seen a local forest guard euffer through 
comparison with a Gond, whom the former, in his abominable 
self-conceit, regards as only fit to be his hewer of wood and drawer 
of water. ! 

On the one hand, the frocked official with the badge of the 
Forest Department, unable to move in his forests without a guide, 
‘ignorant of, and afraid of, the forest and what it contains, and 
unable to fell one the name or utility of any tree gr shrub, for such 
things form no part of the education of the ordinary Hindu or 
Mahomedan gentleman, and to talk Gondi he is ashamed !—the 
man whom the fiery, choking smell of the waterless forests, which 
cover the rocky ‘hills of the plains of India, as they lie baking in 
the fierce May sun and swept by the hot weather “dust devils” 
fills with loathing an’ malaria, 

On the other hand the Gond, and how tmmeasurably superior 
has he appeared in respect of his physical strength, his ahility to 
use his axe and clear his path, his powers of observation, his 
knowledge of the locality, of the local people, flora, fauna and of 
everything which interests the “ Forester.” 

This, too, notwithstanding the fact that the forest guard 
has been duly certified by the Tahsildar, or other Government 
official, as being “ of good moral character,” by the Civil Surgeon 
as having ‘‘ng constitutional disease or infirmity,” and by the 
Educational Départment as having sntisfactorily passed the 
“Upper Primary examination in Hindi!” 

« From what I have heard and seen it appears that a ‘very 
anil state of things exists in the forests of many localities in 
india, ’ ' . 
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’ 19, The next question to ha: considered is the method of 
describing the species. The keys, analyses and descriptions of 
Natural Orders, genera and species will of course be based on those 
of Sir Joseph Hooker and Sir Dietrich Brandis, and with euch 
help available, little or no original work will be called for, and 
the descriptions will offer no difficulty. 

Before all things, a * Loca! Forest Flora” must aim at being 
practical,and it must, aa far as possible, help a Forest Officer to 
recognize his treea without relying entirely on those characters 
which the systematic botanist depends on for bis identifiention, A 
Forest Officer wants to be able to recognize his trees at all seasons 
of the year, when in flower or in fruit, when leafless, bursting 
intu young lenf, in full foliage, or when the autumn-tinted leaves 
are about to full, and hence great attention must he paid-to those 
broad botanival characteristics which will help him to do ao, 

Professor H. Marshall Ward, .in his Notes on Kolanicat 
Chavactera serving to Distinguish the Principal British Forest 
Jvees, published. as an appendix to Vol. II. of Dr, Sehlich’s 
Manual of Forestry, and which the author explains in_a footnote 
“are for practical use in the forest,” and Sir Dietrich Brandis, in 
the Forest Flora of N.-W. and Central India, have shown us, 
for European and Indian teees respectively, how much can be 
alone in this direction. As illustrating the great utility of such 
characters, the following few instances may be taken from among 
the many which might have been selected :— . 

Bombax malaburicum — The trunk is straight, the upper 
part cylindrical, at the base generally with large buttresses, 
running upthe trunk to some distance, and often 5 to 6 feet deep 
near the ground.” 

“The branches are in whorls of 5 to 7, spreading. nearly 
horizontally, and forming a broad conigal symmetrical head. The 
branches and stem of young trees are covered with sharp thick-set 
prickles.” : : 
Bauhinia malaburica,—“ The leaves arejacid, and are eaten.” 

Gmelina arboren,—* Bark grey, oy greyish brown, smooth, 
or seurfy, at last exfoliating in broad, irregular, thick, seurfy 
finkes, leaving exposed the fresh, light-coloured, smooth surface.” 

Antidesma diandrum.—“ The leaves turn brickered before 
falling. * * are acid, und made into preserve.” 

tjuercue Robur.—“Sprending tree with zigzag, gnatied 
branches, Bark brown and rough, with irregular longitudinal 
fissures. Yonng branches silvery grey and smooth ; imany are cast 
off. Buds short, rather, large, fat, ovoid, staly and pale brown ; 
tend to be clustered at enda of twigs, Leaves fogjae pale 
olive and apple-green when young, dark and smooth when mature. 
Young trees tend to retain.the dead leaves in winter.” ‘ 

Fagus sylvatica, —® Young branches. olive-green long smapth 
pointed, pale brown, sealy buds. » When the buds open in. May, 
these long chuffy scales (stipules) litter the ground.” Riese 
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20. The botanical description will of course he given firat 
and the broad butanical charcteristics will follow in a separate 
paragraph, in smali print. Here, also, will be noted the season 
of flowering, of fruiting, of the appearance of the young foliage 
and of leaf-shedding. A brief description of the seed, mode of 
germination, the young secdling, the first leaves and of the 
wood should also be given, when possible. 

21. In a second sinall print paragraph would be included 
notes on the distribution and mode of occurrence of the species 
in the locality, giving the cluss of forest in which it is found, the 
dimensions attained by it in reapeci of height and girth, as well 
as useful sylvicultural notes in amplification of,'or in addition to, 
the information given in the lists of the Introduction, regarding 
the occurrence of seed years, methods of sowing or planting, 
enemies, etc. ‘ 

22. A final paragraph, .also in small print, would be devoted 
to the economic uses of the species, particulir nttention being 
pnid to the uses which are known and taken advantage of in the 
locality in question 

23, The “ Flora” woald suitably close with an Index ot Vers 
nacular and Scientific Names, respectively, and it may perhaps 
be possible to include a few plates, from photographs, of typical 
trees, forest crops and associations of foreet planta ag found grows 
ing together, in a natural state, in the locality. 

24, It now only remains to consider the question of the 
officers by whom these Local Foreat Floras” should be written. 
Nearly all trained Inctian Forest Officers possess the necessary 
scientific kaowledge, enabling them to satisfactorily undertake 
the preparation of a“ Local Flora” on the lines which bave bees 
sketched above, and for many .of them this would be a great 
ambition and a labour of love. ue 3 

Yn connection with a proposal to prepare local lists of trees; 
a suggestion was made in the /ndian Forester some years ago, 
that these lists should be prepared foreach Conservator’s circle 
by the Conservator with the help of another officer, who was to 
be placed on special duty for the parpose I believe this to be 
a mistake, In the first place, as ns already heen noted above, 
these “ Floras” must be produced as cheaply as possible. And if 
one officer can do the work, as he certainly could, if is waste of 
money to have it done by two. At the same time, if one officer 
alone is to be responsible for the work, he will probubly be far 
keener on it and more likely to produce the best resulta than-if he 
is to share the credit and responsibility with another. “Asa rule, 
it will not be difficult to select a division the forest vegetation of 
which is fairly typical of the area which it is decided to include in 
the “Flora,” and the Divisional Officer of which would be moat suit= 
ably qntrusted with the work, A Divisional Officer who has had 
some experience of the looality is in close touch with the people and 
the forests, while. the.study. of detail-required fur the preparation 
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of the “Flora” will hetp him greatly in his ordinary work arid can 
easily be carried on pari passu with his ordinary duties. He 
.would of eourge be empowered to ask for and receive information 
and specimens from other Divisional Officers, who would be 
required to help him as far as possible. His occasional transfer to 
other Divisions within the area of the “ Flora” would probably he 
necessary in the ordinary course of events, and this would help, 
rather than impede, the preparation of the “ Flora.” 

To place an officer on speciat duty for this work is, I believe, 
unnecessary and has its drawbacks, This would of course increase 
the cost of production and it would lead to the idea that this 
work is something outside of, and not concerned with, the daily 
duties of @ practical scientific Forest Officer, and that the men 
selected for this undertaking are, or are becoming, Botanical 
Specialists instead of Experts in Vorestry. o 

25, The preparation of “Local Forest Floras” on the lines 
which have been indicated above will make use of much of the 
scientific ability which is now latent in the Department, will 
increase the reputation of the Department as a Scientific Depart~ 
ment, will result im the collection of information which will help 
to elucidate important pending botanical problems, and, finally, 
will be of the wtmost pratical use in enabling one to acquire 
easily and qnickly an intimate knowledge of the plants contained 
in the forests of any partienlar locality, which is absolutely 
essential for scientific forest management. 


a 
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The Training of Indian Forest, Officers. 
In the January number of the Indian Forester, Mr. W. Ri 
Fisher states that a second Forest School on the lines of the one 
at Dehra Dun is required for the training of the Forest staff 
of Madras, Bombay, Coorg, Mysore and other Native States of 
Southern India, to say nothing of Burma, for which an elementary 
Forest School has already been established, 

Mr, Fisher further states that as three-quarters of the 
instruction at the Dehra Dun school is given in the forest, it 
is impossible to conduct this work satisfactorily with a large 
number of students, and adds that the forests of Northern India 
differ materially from the tropical forests of Southern India. 

If the necessity for another Forest School dues exist, then, 
according to Mr. Fisher, either the. present instruction at the 
Dehra Dun Forest School is unsatisfactory, or the school is 
unable to provide the necessary accommodation for students 
from Bombay and Southern India. 

Mr. Fisher probably does not mean to asseft that the inatruc~ 
tion at the Dehra Dun school is unsatisfactory, and if he had 
yeferred to the Calendar of that school for 1903. he would, have 

erceived that of the 31 students who obtained rangers’ certificates 
in 1903, no less than 1] came from Madras, 5 from Mysore and 2 
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20. The botanical description will of course he given first 
and the broad butanical chareteristics will follow in a separate 
paragraph, in small print. Here, also, will be noted the season 
of flowering, of fruiting, of the appearance of the young foliage 
and of leaf-shedding. A brief description of the seed, mode of 
germination, the young seedling, the first leaves and of the 
wood should also be given, when porsible, 

2). In a second small print paragraph would be included 
notes on the distribution and mode of occurrence of the species 
in the locality, giving the elass of forest in which it is found, the 
dimensions attained by it in respect of height and girth, as well 
as useful sylvieultural notes in amplification of,‘or in addition to, 
the information given in the lists of the Introduetion, regarding 
the occurrence of seed years, methods of sowing or planting, 
enernies, ete. 

22, A finn) paragraph, .also in small print, would he devoted 
to the economic uses of the species, particnlar attention heing 
paid to the use whieh are known and taken advantage of in the 
locality in question: 

23, The * Flora” would suitably close with an Index of Vers 
nacular and. Scientific Names, respectively, and it may perhaps 
be possible to include a few plates, from photographs, of typical 
trees, forent cropa and associations of forest plants as found grows 
ing together, in a natural state, in the locality. 

24, Tt now only remains to consiler the question of the 
officers by whom these “ Local Forest Floras” should be written. 
Nearly all trained Indian Forest Officers possess the necessary 
scientific knowledge, enabling them to satisfactorily undertake 
the preparation of a“ Local Flora on the lines which have been 
sketched above, and for many of ‘them this would be a grent 
ambition and a labour of love, “ 

Tn connection with a proposal to prepare local lista’ of trees, 
8 anggestion was made in the /ndian Forester some years ago, 
that these lista should be prepared for each Conservator’s circle 
by the Conservator with the help of another officer, who was ta 
be placed on apeciul duty for the parpose I believe this to be 
a mistake, In tho first place, as has already heen nuted above, 
these “ Floras” must be produced as cheaply aa possible. “And if 
one officer can do the work, as he certninly could, it is waste of 
money to have it done by two. At the suine time, if one officer 
alone is to he responsible for the work, he will probably be far 
keener on it and more likely to produce the hest results than if he 
is to share thé credit and responsibility with another. “As a rule; 
it will not he difficult to select a division the forest vegetation of 
which is fairly typical of the area which it is decided to include in 
the “ Flora,” and the Divisional Officer of which would be most suit- 
ably qntrusted with the work, A Divisional Officer who has had 
some experience of the loonlity is in close touch with the people and 
the forests, while.the.study of detail. required for the preparation: 
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from Cochin, The same Calendar would also have shown him that 
of the 60 Upper Class students at present under instruction, 12 
came from Madras, 2 from ‘Travancore, } each from Coorg, Mysore 
and Cochin respectively. The Calendar also shows that students 
from Kombay are now attending the Dehra Dun Forest School,. 
and Mr. Fisher may he interested to learn that the Bombay 
Government. have now abandoned their provincial school entirely 
and rely on the instrnetion in Forestry given in Debra Dun. 

The difficulty at present is not to find accommodation’ at. 
Dehra Dun for students from all parts of India, but rather to find 
8 spfficient number of candidates desirous of entering the school 
and possessing an education sufficiently advanced to enable them 
to follow the course of instruction with arivantage, 

The conditions in Burma are peculiar. The ranger grade 
is largelygecruited from passed private students of the Dehra Dun 
School, mainly because of the general ignorance of English which 
at present exists amongst the subordinate ranks of the Burma Forest. 
Department. It is also at present under consideration to change 
the curriculum of the elementary Forest. Schoul in Burma by 
the issue of rangers’ certificates after passing through an English 
course of inxtruction. 

Lastly, is not Mr, Fisher himself at present occupied in 
instructing in England youth destined to apply what they may 
have learned to forests differing vastly more from the forests of 
Europe than do those of Northern India from those of Peninsular 
India. Further, may he not at the present moment be en- 
denvouring to illustrate his theoretical teaching with prnctical 
examples culled from his extensive knowledge of Northern India, 
and may not these enter the ears of some unhappy yonth destined 
never to set foot in Northern India, but to Jangnish in Madras.’ 
On his remonstrating with Mr. Fisher, concerning this apparent 
unomaly will Le not be met with the perfectly legitimate retort,” 
* The general principles of Sylviculture are the same for every 
country, the practical applications of those principles you must 
pick up in situ.” So say we here. 


Plains forests and underground waters, 


[Translated from the Revue des Eauz et Foréte, by H.J 
Examination of the resulte.— 
The mean difference of the level of phreatic water is thus 


1:10 metres in the first pair 
0-6: ie » second ,, +lower in the forest than outside it. 
1620) «+, third 

andl16 5, 4, fourth, higher in the forest than outside it, 


It is in April—May that the underground water is nearest the 
surfate; in January 1901 and August 1901 the level was lowest. 
~At first it seems strange that there should be such a divergence in 
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the periods if lowest water level, as also in the shape of the curves 
for May 1900 to May 1901 and May 1941 to May 1902. 

‘The fact is explained by the two following reasons :— : 

First, the year 1901 was wetter than 1900, and Angust and 
September were especially rainy. In the three months July, 
Angnst and September, 1901, 376-2 millimetres fell at a neigh- 
bouring meteorological station (in September alone the fall measur- 
ing 163-6 millimetres), while there fell in the same three months of, 
1900 only 160-8 millimetres (of which 41°3 millimetres were in 
September). Under the influence of the excessive rain the level 
of the phreatic waters, which normally continues to fall till, 
November, rose, and did not fall to an equally low figure till the 
20th August. 

Ordinarily at Nancy, which is 30 kilometres from the forest, 
September is, after the first five months of the year, the least 
rainy, but in 1901 it wns far more rainy than any of the other 
months. Although generally rain affects the subterranean water. 
little at this season, there was on this oceasion such an excess of 
rnin that the water level in the borings rose from the 20th Auguet 
to the 2lat September, at least in the open ground, where infiltra- 
tion is quicker, for under forest the level continued to fall. 

Secondly, On the other hand, January 1901 was cold and 
February was snowy and very cold until the thaw of the 24th. 
So that until thisdate the water remained frozen in the superficial 
Jayers of the soil, Usually, as one sees from the curve of 1902, 
the level begins to rise from January under the influence of the 
heavy rain of October, November and December, which are very. 
rainy at Nancy. 

‘The maximum difference of level varies in the several borings, 
but in every case itis greater in the open ground than under 
the forest, ‘The forest in this connection plays the part of regala- 
tor that we know it to do in the case of temperature, : 

Jf we take into consideration the difference of level of the 
mouths of the borings and reduce them to one plane, the apparent 
anomaly of the fourth pair disappears. We see from the means 
given in the table that in all the pairs of borings the water (plan 
@enn) under the forest is in all seasons lower than under the open 
ground to the following extents:— 

0-30 for the first pair, 
0-20 for the second pair, 
0°32" for the third pair, and 
0-31 for the fourth pair. 

It is certain that the variation in level is more marked in 
reality than these figures show, since we kuow that in permeable 
soil the phreatic layer follows the waves of the ground, though in 
less pronounced undulations. 

Bat let us accept the preceding figures as incontestible 
minima, the mesn of which is thirty centimetres. 
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rc We can affirm ‘that at Mondon the level of underground 
water ia, tn all seasons, at least 8 decimetres lower under forest 
‘than outside it, . . i j 

This lowering of level is very slight and has nothing diaquiet+ 
ing in it. It is sufficient to indicate the general rule for the 
phenomenon, at least in Europe 3 but.as | have said elsewhere, and 
as one might foresee, the action of the forest is proportionately 
less marked as the trees have more water at their disposal. 

In the Russian Steppe Forest, where the annual rain or 
snowfall is only about 30 centimetres, the first level of the under- 
ground waters may be completely exhausted by the forest, ag in 
the case of the forest of Chipoff, where even the second level, where 
it was not altogether wanting, is very poor and situated lower, 

Near St. Petershurg, where the climate is wetter and colder,* 

‘Note St. Petersburg Moudou, . Where evaporation and transys 
Rak nes gies Birstion ni Jess active, while 
aint we 4B m. the rain 7 bé 
tarot dpa aE rfl greet 
of Ianwary wy aru Aone terranean water outside and 
of July ee COU a inside the forest is not more 
than from 0:50 to 1-15 metre, 

Ta the forest of Mondon, wherein 1900 the rainfall was 71% 
m.m, and in 1901 »91 m.m., the lowering of the water level is 
éven less. The rainfall is nearly three times that of the Russian 
Steppe Forests, and, according to Von Hihnel's figures for the 
transpiration of a beech forest of 115’ years’ age, this provision of 
rain water would he double that required by an old high forest for 
its growth and transpiration. meets 

One understands that in those conditions the water only falls 
by @ few decimetres. With a highar rainfall the difference would 
tend to disappear. . : : 

The comparison of curves suggests also other reflections, 

In 1900, 1901 and 1902 the level falls atubout the same rate 
im May, June, July and August, to remount in April to exactly 
the same point, Bat in September 190, instead of continuing 
its descending movement, as usual, the curve in open ground rises 
again, because of the extraordinarily heavy rain of September 1901, 
and does not fall again as low until the 20th Augost (an unusual 
date for iow-water Jevel in subterranean waters). 


Farther, as January and February 1902 were very mild, water 
was able ta move in the ground, and the level rose greatly, whereas 
in 1901 it was frozen during these. months, when the level 
remained very Jow....From the.thaw of February 1901 the water 
tises suddenly in March in the well in the plantation, which had a 
large mouth and quickly felt the influence of the autraundin, 
temperature, while the action of the thaw was scarcely felt at the 


“# Note ~-In the tuble 0-42 is given —(franslator.) 
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same date in the narrow borings (5 c.m. in diameter}, which’ were 
moreover corked. : 

‘The slower infiltration and imbibition of the forest soil is also 
clearly shown by an examination of the enrves. ‘The maximum, 
yeached on the Z%th April 1901, by the water in open ground was 
not reached {ill » month later im the forest. Similarly, after the 
heavy rain of September the water rose under the open ground, 
but continued to fall under the wooded ground, where it did not 
Teach its loweat mark till the 20th September or even 20th October. 
But 1902 was also very rainy, and immediately the water rose 
very quickly in open ground, much less so under the forest. On 
the other hand, from May to June the descent was rapid in open 
ground, but under forest the level remained steady. 

‘All these considerations very clearly show the regulating and 
compensating rule of the forest. 

We can gee at once that the curves under wooded ground are 
Jesa marked than under open ground and show less wide Variations. 

Finnlly frost and thaw have « great influence. Thus 
February 1901 was very snowy and eold, much. colder than 
January, and the water is motionless, being frozen. The thaw 
came suddenly on the 24th February, the snow and ice melt,. the 
abundant rain of March (67 m.im.)and more till in April (430 main.) 
are added, and the water level rises quickly in all the berings. It 
reaches its maximum on the 18th April in borings Nos 1 and 2, 
but only a month later under the forest, where the crowns, the 
soil covering and the sub-soil, which are drier and more greedy for 
water, oppose themselves to as.rapid a rise in the phreatic water 
level us ocenrs under the opea ground surface, : 

ConeLusions. 

These resutté arrived at in France near Nancy, agree entitely 
with the first observations mate in Russia, votubly in 1895 and 
1897; and with those first made at another place in Russia, at the 
Forest School of Starafa-Russa (in the Government of Novgorod, ) 
jpear and to the south of Lake Tbuen. (All the Russian works 
which have been translated ‘into French are to be foond in the 
Ajunales de la Science agronomique Francaise et Etvanger-) 

“One is forced to conclude,” says M. Tolsky, in hia article 
on this subject, “ that'the level df underground water is lower in the 
forest than in the just exploited cope, in summer as in winter, 
and that the oscillations are smaller in the forest.” 

‘The question, then, seems settled at least as far as Europe is 
concerned,* and it may be affirmed that in plains forests in which 


* Nore Weare careful uot to generalise from these Teenlts and to say 
that in all the plains of the globe the forests must have the*same effect, It 
may even happett that the reverse elfech ocenrs, and that the evaporation 
from uncovered soil has a greater effect than. does the transpiration af @ 
forest. "This would especially happen in. tropical regions with o torrid bent. 
where the soil evaporates enormous quantities of water in proportion as the 
temperature is higher, 
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the soil is formed by the superpésition of identical layers with 
a horizontal stratification, and where consequently the under 
ground sheet of water is motionless :-— : 

1. That the water-level is: never higher under forest than 
under an open ground surface 3 . 

2 That the phreatic layer has always been found farther from 
the surface under the forest than under the ground outside the 
forest, when the ground section is taken into consideration. 

_. 3. That the depression of the level is more marked under 
old forest than under young forest 3.and 2 

4, That this depression is more marked also in dry climates 
than at points where it rains heavily. © 

Jn these last conditions it may, asat Moudon, not exceed a few 
decimetres. Whereas it is not the same thing with transpiration, 
which ia a physiological and not «physical phenomenon. Mr. 
Ribbentrop has observed an example of this near Madras. It would 
be extremely interesting to make observations in those regions so 
ag to be able.to get an iden of the relations of the evaporation from. 
aincovered soils and the transpirations of forests at all points of 
the globe, 3 : 

These conclusions merely corroborate the opinion which hag 
long been held, that forest vegetation has a remarkable facuity for 
drying up and draining marshy plots. This power that forest 
has of drying up the soil has heen shown by the old examples of the 
tandes of Gascony, of la soloyne, of Marais Pontius, * and others, 
The role of the forests in this connection is well known. ~ ‘ 

Whenever it is required to remove an excess of the stagnant: 
water, recourse is had, and never in vain, to forest vegetation. 

Its power of transpiration is proved again by the modification 
which takes place, up to 1,500 metres, in the air above a large forest, 

“The cooling felt by seronauts when passing over woods,” 
writes in 1900 M, Renard, Chef de Butaillon of Engineers, and 
Suh-Director of the Central Military Ballooning Establishment, is 
shown by a marked fall of the balloon, This descent never stops 
of itself, as happens when some accidental cause has produced it, 
but continues till a considerable quantity of ballast: his been 
thrown out. As to the height to which this influence is felt, it 
of course varies with the extent of the woods below, and perhapa 
also with the altitude and the configuration of the eurrounding 
country. In any case there is this clear fact certified to by many 
military balloonists, that the influence is felt above the forest. of 
Orleana-(a plains forest of 30,000: hectares,) when the balloon 
has heen about 1,000 metres up. It seems proved by the whole 
series of ascents made up to date that the influence of foresta 
of a similar area'is felt up to about 1,500 metres”. 


+ | *Nere.—In the Campagna; at the Convent of St. Patt! of the Three Springs 
at 8 kilometres from Rome, the éncalyptus plantations started in 1870 huve 
Jowered thé undergiound water level by several decimetres, « " 
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> Thesetwo facts, the drying up of the soil and the increase in 
the moistare and coolness of the rir above forests are intimately 
connected,” The one is the: corrollary of theotber, It shows 
that the forest’ should bé considered to be an enormously powerful 
pump (pompe aapirante ef foulante.) : 


‘Another result of the two facts abovementioned is that. it 


ehonld rnin more over'a forest than over another area of equal 
extent but not wooded, 


May I add to the examples which I have cited elaewhere a 
new pieca of evidence recently brought forward, and which appears 
to me to: he very strange, I refer to the influence of the forest 
of Mormal, of abont 10,000 hectares, in the Tepartment of the 
Nord, on the rainfall of the surrounding plain. One reads ma 


recent article on the rainfull (pluvivsite) of the north plain of 
France as follows :— 


. _ © Arnther important andmaly is met with at the south 
side, The precipitation, rise rapidly from the Escant (Vulen- 
ciennes, 705m.m.) towards the Sambre (LeQuesnoy, 795m.m, 
Gommequies, 907m.m), to fall again heyond the river, the 
cevation continuing, however, to ‘increase: Avesnes, , at 183 
metres, receives 742 mvm.3 Fourmies, at 178m., receives 757 
mm, at Hioson alone, with 196 m., we come again upon more 
than 800m.m. (806.) The muximum established upon the upper 
Sambre, then does notdepend only on the elevation. Looking more 
closely we eee that it encloses the fovest of Mormul completely in 
the curve of 850 mm. Hence the impression that the forest 
is the factor of augmentation sought. This influence has heen 
determined by M. Bonvart with great precision in a table in 
which five stationa (Havii, Gommequies, Loequinol, Landrevies, 
Maroillea) so placed as io feel the effect of the forest are compared 
with Le Quesnoy, the base station (stution femeing, situated beyond 
that influence. When 737 mm. fall at the base station, the 
mean rainfall (lame pluviole) of the five above-mentioned stations 
is (reduced to the level of the buse stations) 855 m.m,, that ia 
188 mm. deeper thanks to the forest. In other terms, it wonld 
be necessary to reduce by 16 per cent.* the heights of the water 
which fell on this part of the country in order to be able to 
compare them with the quantities of rain of the neighbouring 
stations; we should thus obtain about 736 m.m. of . rain, @ 
figure which in fact approaches that of Avesnes (742 m.m.) aud 
Fourmier (754 m.m}. Thus is explained the presence. on the ° 
upper Sambre, of a maximum bounded on the enst aide as 
well as the west side and which precedes to sowe extent the 


mxximum which we should find further off, on ‘tlie much wooded 
heights of the Ardennes. ” 


2 


+ * Norg.—1t will be remarked that this is about the percentage found at 
Nancy, at Luxemberg and in Indio, 
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I have already elsewhere shown that this action of the 
forest on the phreatic waters ix notin any way contradictory 
to the beneficent influence which it incontestably possesses 
on the underground layer of moving waters of hilly countries 
where flow (méssellement; tukes place, and on the springs which 
they feed. , : : , . ee 

In the plains it is the walls and cisterns,’ not the épringd, 
which provide the water. What does it matter if the water of 
wells is found at a metre lower down under the forest than under 
the open ground. : 


. . * ee . 2 

Extremely surprised by the (Russian) results, which 
seemed to contradict the usually accepted doctrine 1 wrote to 
M. Ototeky and others’ asking various questions in order to 
have information on the cases cited by the authors and relative 
to the action of forests upon springs, After having studied 
nearly all the published. documenta I arrive at the conviction 
that the apparent contradiction between fucts equally well observed 
may be explained in part hy the connidering of the fraction of per- 
colution, and'that we must make between plains and hilly forests 
(where springs are found) a distinction which is necessary from 
this point of view.and which removes all difficulty (fait cesser 
toute antinomiey 

* * . * ze th 


Following from the eurprise caused by the Russian results 
the stations of forest research in Germany, Austria and Switzerland 
elaborated a programme for the observation of the influence of 
forests on waters. 

ae oe 


_ Not#.—Why cannot we also elaborate projects for the 
observation of scientific facts upon which the whole of oor work 
(with its infinitely far-reaching effects) in based. If ever there 
was a place where the scientific study.of the action of forests is 
reqnisite, and where, too, it should be comparatively easy, by 
reason of its comparative defitiiteness, it is India, 


Ae there is no -special Research Officer, however, might we 
appeal to Forest Officers in, suy, Oudh to make a few observations 
in the sense of this article of M. Henri’s. The wells; are no 
doubt generally in .elearings, {and even small clearings, as M. 
Henri shews, are sufficient to have effect), but there are soine wells, 
sitaated right in the forest, and the levels in these could easily 


be compared, at different seasons, with those of wells just outside 
forest limits, 
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Dr. Cooke's Flora of the Bombay Presidency: 
I rinp that there is a slight error under the head of Bruguiera, 
iu gymnorhiza) in Dr. Cooke’s excellent Flora of the Bombay 


residency.” 


— 


For 


Should read 


Bruguiera. 


Fruit, turbinate, thickly coriacvous, 
crowned at the apex by the lobes of 
the enlyx, L-celled ; seed 1 pendulous 
germinating as in Rhizophora  pro- 
truding radicle, elongate, clavate. 


Bruguiera. 


Fruit at first imbedded in the tur- 
hinate thickly coriu¢eous calyx. tube 
and surmounted at the apex by_ the 
calyx lobes, afterwards protrading, 
clongnte, clavate, L-eelled; seed 1 
pendulous. 


B. Gymnorhiza. 


Fruit less than 1” long, obconic, 
crowned at first by calyx. segments 
which afterwards drop off, searlet 5 
protruding radicle fusiform, more or 
less angled, often reaching 1 ft. in 
Tength before falling, 


B. Gymnorkiza. 
Fruit at first immersed in scarlet 
calyx tube less than 1” Jong, obeonic, 
afterwards protruding, green, fusi- 
form, moré or less angled, often 
reaching 1ft. (usually about 8 inches) 
before falling, the enlyx tube and 
segments remaining pendtious on the 
apex of the fruit till a short time 


before it falls, 


eee 


Having occasion to look for the Bruguiera in the mangrove 
swamps of the Kistna district last month (November), 1 found 
it in all stages of flower (hud, and open) and fruit; and on 
comparing notes, it seemed to me that what Dr. Cooke had 
described as the fruit was really the sub-persistent calyx tube, 
and what he had described as the radicle was really the developing 
truit, The reasons for my thinking this were: (1) that the green 
projecting portion was for some time crowned by the style, and 
(2) that inside this green organ was what was evidently the seed, 
and in n fruit that I pieked up on the sea-shore, this interior see 
had germmated by abont 4 ineh in length beyond the fruit wall. 

I therefore sent specimens to the Reporter on Economic 
Products, Calcutta, of an unopened bud, a flower after the petals 
had fallen showing andeveloped fruit sunk in the calyx tube and 
erowned by the stvle, a fruit further developed and protruding 
from the calyx tube, but still crowned by the style, a fruit still 
farther developed protruding still further from the calyx tube out 
from which the style had fallen, a fruit from which the calyx 
tube had fallen, and a fruit eut open to show the seed. 

The Reporter on Economic Products most courteously sent 
me copies of drawings from Goebel’s Pflanzonbiologi sch 
Schilderuny, and asked me to observe the wall of the fruit 
pushed out in front of the radicle, aud that therefore my surmise 
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was correct: pointing out, however, that the fruit might be said 
to be ripe when still imhedded in the ealyx tube, 

Tshould think it is rather hard to say the exact stage at 
which the fruit is ripe, if, by the germination of the seed innide 
it, the fruit itself developed to some eight to sixteen times the 
size which it is before the germination of the seed commences, 

trust that Dr. Cooke will not object to my pointing this out, 


7th December 1903. A. W. Lusuixcton, 


Parasitiem of Sandal Seedlings in Vizagapatam District, 
Madras. 
Tne sandalwood (Suntalum album) is not a native of the 
Cirears, of the Vizagapatam district at any rate. But having 
found it doing well some years ago in Ajmere, I got up four 
seers of fresh seed from Mysore, iu October last year, and put 
the seed down in beds under shade. Only some three hundred 
young seedlings came up, which I potted and am having put ont 
in different places this year. The nursery was made under a 
clump of Rugenia jambolana trees. When lifting up the seedlings 
from the beds, I noticed that their young root fibres had already 
attached themselves to the roots of the E. jambolanu, little 
cushions indicating the points of attachment. The connections 
were always made with the small root-fibres of the Fugenia and 
not with the larger roots. The soil of the seed beds being a 
more or lesa stiffish clay, I was not successful in attempting to 
secnre specimens showing the root-attachments sutticiently clearly, 
However, since the observations were carefully made by me, I 
have no doubt about the root-eonnections, There is therefore one 
more species to be added to the list of ‘hosts’ of the sandalwood 
tree already given inthe Jndian Forester. In this connection 
L also noted that such of the seedlings as had not formed root- 
attachments always appeared sickly, with scanty yellowish leaves ; 
whereas the others were always vigorous and healthly looking 
placts, Those in the pots are doing well, although they have 
uo opportunity of forming root-connections with other species, aud 
thie I attribute to the leaf mould mixed with the soil in the pots. 


Guo. W. Taompson. 


: Tho treatment of Hardwickia bina! 
I senp the following extract from one of my diaries, which 
may be of interest with reference to Mr. Fernandez’s letter on this 
subject. The date of the inspection of which this extract is a 
report was 18th February 1903. It will ba seen that my ohaerva- 
tions and conclusions are entirely at variance to those of Mr. 
Fernandez. The report refers to the Malapanagudi block, situated 
10 of 12 miles south-west of Bellary town. 

“This block is an interesting one, as it has been under 
‘special protection from grazing, cutting and fires for the last 
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Q4 years. The result has been that most of the area, which 
was then, presumably, blank, has been stocked with Yepi 
(Aardwickia binata), which is the principal species of the 
block. This species now appears on the ground in different 
aged groups, from old trees down to young seedlings. There 
are groups representing all ages. From examination of the 
younger plants it seems to me that, it takes at least’ six or 
seven years before a seedling really becomes established and 
begins to grow, till then it dies off every hot weather. Very 
possibly the necessary time for a seedling to become established 
is even longer. There are still a fow blank areas which remain 
unstocked, but seedlings are scattered eparsely over these two.” 

2. As regards the. coppicing of Hardwickia binata I 
have had very little. experience, nearly all the trees found in 
the coupes which have been worked being old pollard trees, 
which it would he useless to attempt to coppice. Until the 
lagt two ‘years, as far as I can ascertain, no attempt has 
ever been made to coppice the tree in this district ; but in 
inspecting a coupe in the Sandur leased forests, which had been 
felled about two years ago, I found a stump which had been 
coppiced about 3 inches above the ground but had not keen very 
well trimmed. It had sent out two coppice shoots from well 
below the ground, both strong and straight, one a little more 
than an inch in diameter and about 5 ft. high, and the other 
rather smaller. This will probably be considered very slow 
growth for coppice, but it should be remembered that the growth 
of all species is very slow in this dry district. 


. BELLARY = H. F. Axporeaxort, 
lst January 1904, Deputy Conservator of Forests. 


The Commercial Value of Mhowra Seeds. 
I, 
Rerexrina to my article on Mhowra seed in the December 
number, kindly make the following necessary correction :—-Page 8, 
instead of 5,500 ewts. please read 2,000 ewts. 
G. M. Ryay. 


I. 

Mr. G. M. Ryan, in writing on the commercial value of 
Mhowra (Basaia latifolis) seed, in the December 1903 number 
of the Zndian Forester, states that he noticed large quantities of 
Mhowra trees in the Panch Mahals district. He does not mention 
whether the trees were healthy and in a flourishing condition, but 
one may tnke that for granted. Since he was on famine duty in 
this district in 1899, the forest growth has heen much damaged 
by, drought, and arong other epecies Mhowra has suffered 
severely, . 

In two blocks of the Kalol Range, comprising an area of 14 
square miles, 11,000 large dry Mbowra trees were marked last 
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year for felling. The same state of-things exists over the greater 
part of the division, as quite 50 per cent. of this species have been 
killed outright in the forest during the famine years. 

A point worth noticing with regard to the areas in which 
Mhowra has died is that not 1 per cent, of the Mhowra trees 
growing on revenue land nre dry, whereas the mortality in foreat 
is from 50 per cent. and upwards. The cause of this 1 put 
down to the better and deeper soil in revenue,lands, and also the 
soil, being broken up for cultivation, absorbs more of the rainfall, 
and therefore the greater quantity of moisture in the sub-soil of 
revenue lands helped to pull the trees through the long dry 
periods of 1899. 

The varying percentage in the mortality of teak in revenue 
and forest lands is similar to that of Mhowra, . 

Mr. Ryan, in his article, mentions that bears ure supposed 
to eat the flowers of Mhowra. Of this [ am fairly certain, as 
though I have never seen a bear actually enting the flowers, [ have 
seen their pugs leading round and round underneath these trees 
at the time the flowers drop. Such pug marks are especially 
easy to see under trees where the grass has been burnt to 
facilitate the collection of the flowers. 

Any jungle Bhil in Khandeeh will tell you that bears get 
sleepy and drunk after enting Mhowra flowers, but { have no direct 
proof as to this. 

Cariously enough, one of my postmen was held up by a bear 
ina deep ravine in the Khandesh Satpuras, in the same way as 
described by Mr. Ryan, bat though it was during the Mhowra 
season, I cannot remember if the bear was supposed to have been’ 
im any way excited by having eaten Mhowra flowers. 

Came Mowna, Pancn Manaus: R. 8. Pearson. 
13th December 1903. : 


The influence of Forests on Rainfall. 

Can you inform ma whether there are any atatisties nvailable 
showing the influence of forests on rainfall. “It is, I believe, now 
a more or less recoynized fact by the majority of persons that 
an increase in the density of forest vegetation canses an increase 
in the rainfall; and it has been ascertained that in certain 
localities where the forest has been eut away, that the rainfall 
is considerably less. I wish, however, to obtain, if possible,’ 
atatistics showing, say; 

A.—(1) Area disafforested; (2) rainfail before clearing ; (3) 
rainfall after clenring. 

B.—(1) Area re-elothed ; (2) rainfall before reboisments. (3) 
rainfall after reboisment. 

Could yon therefore inform me whether there are any such 
statintics available for any localities, and where they could be’ 
obtained. 
17th December 1903, A. W. Lusninaron, 
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“Bengal Plants,” By Major Prain, I. M. 8. 


Botanists and Bengal Forest Officers will welcome the 
appearance of Bengal Plants, by Major Prain, Director of the 
Botanical Survey of India, The book deals with all the plants 
known to the author to occur in the Lientenant-Governorship of 
Bengal (as constituted in 1903), with the exception of the 
Darjeeling District, #e. a total aren of 186,218 square miles, or 
approximately one-eighth of the whole area dealt with in thé Flora 
of British India. The number of species enumerated are 2,895 or 
toughly oie-sixth of the phanerogamic Hora of the Indian Empire 
(excluding Baluchistan’, ‘The undertaking has therefore been 
avery lurge one, and in order to keep the book within a size 
convenient for a pocket flora, it has been necessary tp greatly 
restrict the specific diagnoses, This has been done in preference 
to curtailing descriptions of families and genera. The work 
commences with an interesting introduction, devoted especially 
to the description of the eleven botanical provinces into which 
Bengal has been divided by the author, and it explains the reason 
for the exclusion of the Darjecling district and quotes those 
botanists who have been active in the elucidation of. the flora in 
each province, Among these, Forest Officers, especially Kurz, 
Gamble and Heinig, occupy n prominent position, but it is to. be 
regretted that no use has been made of the lists of the more 
important trees and shrubs Which, commencing with Homes’ short 
list for the Sundarbans in 1873, and Dr. Schlich’s for Chittagong 
in 1875, have been drawn up from time to time as appendices to 
Forest Annual Reports and working-plans. Had these been 
consultedthe omission, for instance, from the Chota Nagpur province 
of Vitew leucoxyton and Ouryopteris Wallichiana, which oceur in 
the Sonthal Parganas, and the complete omission from the list of 
the Horse chestnut, Laportea, Linociera macrophylla and others 
which occur in the Duara would have been avoided, 


The book is published in a paper cover in two volumes, 
so that it can be bound upin ons or two volumes as may be 
desired, and a map is inserted in Vol. I. On this map, by the 
way, twelve botanical provinces (omitting Sikkim) are shown, 
but in the body of the work the Sonthal Parganas are included 
in the province of Chota Nagpur. As a guide to beginners in 
Botany there is an artificial key to the genera based on the 
Linnwan system in addition to the synopsis of Natural Orders. 
The descriptions of thé Orders’and genéra are very’ complete, 
The former are usually in the author’s own words. A_ less free 
use of alternative characters especially ina work intended for 
others besides practised field votanists would perhaps bave*been 
advisuble. Under Hhamnacew, for instance, the leaves are suid 
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to he alternate or opposite, whereas opposite leaves are exceptional, 
and the exceptions coulil either have been mentioned or ignored 
altogether, as they are not known to occur in Bengul. Under 
each order a key to the genera is given. ‘The arrangement of 
there keys is very annoying in practice, owing to the scanty use 
of lefters or other signs to indicate the parallel heads and sub-divi- 
signs of the classificutions adopted, and the same remark applies to 
the keys to the spevies under ench genus, The generic descrip- 
tions follow very closely those of the Flora of British India. In 
some cases these mieht have been advantageously madified, e.g. 
the splitting up of the fruit of Spermacoce into “twa mericarps, 
which ultimately dehisce ” scarcely fits the case. What actually 
fakes place is that the valves of the capsule partially separate from 
the septum from above downwards, and the capsule is also partially 
loculicidally dehiscent. In Shéapida one valve separates from the 
septum sooner than the other. Again, in the genus Polycorport 
petals are sometimes absent, and in the genus Urena the rips 
carpels are sometimes (U. repanda) dorsally tardily dehiscent. 
The discrimination of species rests entirely on the keys under each 
genus, and is of course subject to the difficulties which necessarily 
ensue when attempting to separate species by one or two 
characters only. Either species not included in the F'lora might be 
identified with one that is ‘included, or the character adopted 
may not be anfficiently distinctive used by itself. If, for instance, 
a specimen of Hibiscus cancellatua be obtained with 10—12 brace 
teoles shorter than the capsule (which actually occurs), it would 
be ranged under H. ahelmoschus by anyone relying on the key 
on p. 263, or again, were the plant only in flower there would 
be no means of discriminating it either from H. abelmoschus or 
E. escrilentna. ee a 3 
In a few cases no province or focality is quoted, eg. Jussivn 
suffvuticoa, There are also a few omissions noted in the index, 
eg. Allernanthera, Curer phacuta, Cephalostackyum, C ¢ilanthes 
and Ficws Roxburghii are not found ‘there, but on the whole 
printer's errors are very few and unimportant, The hook should 
be in the hands of all Forest Officers and others interested in 
Botany in Bengal.’ 5 Sle : 2 
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‘AN Appress BY Da. Scuuicn, G.LE., F.RS.; af the. Royal = 

Agricultural College, Crrencester, E 

In November last. Dr. Schlich, having been recently. appointed 
Honorary Professor of Forestry to the Agricultural College: at 
Cirencester, inaugurated the founding of the new Chair of Forestry 
and Estate Management by delivering the. following address: -» 
"Phe Council of the Royal Agricultural College has done m@ 
the honour of appointing me Honorary Professor of Foréstry at the 
College. It is an honour which I highly appreciate for several 
feasous., Apart from the acknowledgment of my humble efforts 
jn the cause of extended afforestation and amelioration’ of existing. 
methods of managing woodlands in this country, I value the 
appointment especially because it shows that the authorities of the 
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College “fully recognise -the importance - of “forestry. After all, 
forestry means the employment of land for a specific purpose, and 

it forms, therefore, part of agriculture in its wider sense, 
Jndeed, it represents an essential part in the management of 
almost any estate in this country. The Council have, therefore, 
acted wisely in taking a new departure by appointing o special 
‘Professor of Estates Management and Forestry. I had the 
pleasure this Jast summer of seeing a good deal of your new 
professor, Mr. F, McClellan, and | feel sure be will give a good 
account of himself. (Applause.) There is yet another matter 
‘of great importance to which E must refer. The Principal bas 
alluded to the fact that this College is situated close to Lord 
Bathurst’s estate, a great portion of which is under wood. | E 
cannot claim an intimate acquaintance with these woods, but 
Mr. Elwes waa good enough to drive me through them a couple 
of years ago, and I can assure you that I was most favourably 
impressed with their condition and the careful management 
which that condition indicates. Lord Bathurst, I understand, 
has been kind enough to place his woods at your disposal for 
educational purposes, and [ think the College owes to his lordship 4 
debt of gratitude for his liberality and public spirit. (Applause.) 
Let us hope that proprietors in other’-parts of the country will 
follow ‘Lord Bathurst’s admirable example, (Applause) Thng 
the College appears to be well equipped to impart that knowledge 
of forestry which in these days is considered of great importance 
in the development of the resources of the land, and through it to 
landowners and land agents, ‘as well ks to the labouring ‘classes, 
because increased afforestation of waste land provides’ extra work 
in the shape of managing the woods and in the development of 
industries, Ag regards the latter point, let me remind you of the 
beech woods in the Chiltern Hills, whose existence caused th 

development of an extensive chair industry, which uses the 
produce of these forests as its raw material. Tens of thousands of 
people are employed in that industry, which would never have seen 
the light of day without those forests, There is every likeli- 
hood that similar industries will spring up in other parts of the 
country if you create the necessary woadlands, On the whole, 
then, I think the students of this College are to be congratulated 
of enjoying benefits which are as yet denied to students at other 
similar institutions, What I have said so far naturally brings mé 
to the question whether extended and improved forestry is of 
such importance to this ecuntry generally as to justify any 
special measures to be taken towards furthering it. To answer 
that question is a complicated matter: hence within the short 
time at my disposal 1 can ‘only ‘touch on a few of the more 
important points, 

| REQUIREMENY OF FOREST PRODUCE IN THIS COUNTRE, 2 

= . The production of timber in this country. may be estimated 
at perhaps two million tons a year, and that quantity hus probably 
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not varied very much during the Inst 46 yents,” On the other 
hand; these islands imported in 1864 abont three and one-third 
million tons of timber, and in 1899 ten- millions, making an 
average annual increase of about 190,000 tons. Here, then, is an 
important fact. Of the timber imported in 1899 about 87 per 
cent, was pine and fir, and only 13 per cent. so-called hard-woods. 
‘Of the latter, 8 per cent. were onk, and the other 10 per cent. tenk, 
mahogany, furniture woods, house and door frames, Some of 
these cannot be grown in this country. The centre of gravity of 
these importations rests, however, in the coniferous: woods, and 
these, or efficient substitutes for them, can be produced in these 
islands, As regards prices, it may be said that they fell from 
1870 onwards to about 1888, owing to the great development of 
the means of transport by sed; from 1888 to 1894 they were 
steady, but then w reaction set in, #0 that vhe yenrs 1894 to 1899 
showed a gradual rise in prices equal to about 18 per cent. Ther 
came the war in South Africa, which caused a temporary check, 
but during the last 12 months the effects of it have practically 
disappeared. In my opinion, we shall never again see the low 
prices of 10 to 15 years ago, because the more necessible forests 
in the exporting countries have been heavily worked, if not 
exhausted, so that the timber for export hns, year by year, to be 
carried over longer distances before it reaches the sea. 


SOURCES OF TIMBER SUPPLY. 4 
"Before 1 proceed to “deal vith forestry in this country, let 
me say a few words about the sources whence this timber comes. 
In 1899 we received from Canada under 2 million tons, from 
other British possessions rather more than a 4 million tons, total 
for British possessions about 24 million tone ; from foreign coun- 
tries 72 million tons; total 10 million tons. The latter came 
from the following countries: Russia, about 2} milion tons; 
Sweden, abvut 24 million tons; Norway, about 2 million tons; 
Germany, rather less than 4 million tons; France, # milhon 
tons; United States ‘of America, 1 million tons. But we are not 
the only importing country in Europe ; on the contrary, most of 
them import timber, For example, Germany’s net imports are 44. 
million tons a year; France, 14 million tons; Belgium, over 1 
millign tons ; Denmark, nearly } million tons; Italy, nearly } 
million tons; Spain, nearly } million tone; Holland, } million 
tons ; Switzerland, 4 million tons ; and Portugal, Bulgaria, Greece 
arid Servia, smaller quintities. Tho exporting countries in Europe’ 
are Russia with 6 million tons; Sweden 44 million tons, Austria- 
Hungary 4} million tons, Norway 1 million tons, and Roumania™ 
60,000 ions,’ Tf yoa draw the balance of imports and exports for 
the whole of Europe, you find that there is an annual deficit of 
abont 29°million tonsa year, which are sipplied by Caradas the 
United States of Amersca,-and smaller quantities from other 
countries. : : 
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My reply is, ‘By uo means.” ‘To begin with, the timber 
which we get from Germany is really only a re-export, because 
that conntry has anet import of 44 million tons a year. It has 
been known for some time pnet thet Norway is working her forests 
‘with a deficit (by cutting more than grows annually). Sweden 
‘was hitherto considered as solvent in this respect,’ but a Parlia- 
Ientary paper just issned gives a different account. Sir W. 
Barrington writes from Stockholm to the Marquis of Lansdowne, on 
the 18th March, 1903: ' Recent calenlations estimate the annual 
consumption of timber at some 1,060 million cubic feet, which 
is anid to be about 106 million in excess uf normal reproduction.” 
‘Here, then, is another of our most important'sources of -supply 
‘also working with a deficit, As to Austria-Hungary, very little 
timber comes to this country, becanse hulf their export goes tu 
Germany and the bulk of the other half to various other countries, 
especially France. There remains, apart from a diminishing supply 
from Sweden and Norway, Russia. That country has enormous 
arenas under forests, but it has still grenter areas without it. Its 
population is rapidly increasing. Diftering views are tuken of 
Russia as to her capabilities of maintaining her export of timber. 
Some. experts say that her resources are inexhaustible, others 
donbt it, My own opinion, having weighed the evidence on 
both sides, ie that: Russia isa somewhat doubtful factor, At any 
rate, there can be no doubt that the demand 1s incrensing year 
by year, and that other European countries must reduce their 
exports. Shen as to North America: The United States are no 
longer a real exporting. country, because they impoit alrendy 
more from Canada than they export, - ‘Thus we are reduced 
to Canada for making good the deficiency in Europe. That 
country is supposed to have about 266 million acres of timber 
lunds, und she could, no doubt, supply the rest of the world with 
the necessary coniferous timber, if her forests were mataged in 
& rational manner, instead of kiting the goose that Jaya the golden 
eggs. There are also the peculiar conditions of the timber trade, 

“and the great destruction wronght by forest fires. to be taken into 
account. In summing up this part of she subject it may therefore 
he said, (1) that we required enormous and ever-increasing 
quantities of timber, (2) that prices in the futnre are likely 
to be higher than in the past, (3) that supplies from outside 
reat op a very unsafe basis, (4) that the increase of the afforested 
area in this country, especially by utilising the waste lands, is 
sure to lead to an increased demand for labour. 

STEPS TO KE TAKEN LN THIS COUNTRY. 

It is clear, then, that we must look abont and see what wa 
can do for ourselves in these islanas. A detailed examination 
shows that we bave plenty of land available for extended affor- 
estation. There are altogether some 26 million acres, or 30 
per cent.,-of the land in Great Britain and Ireland which is either’ 
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lying waste altogether or used for rough grazing, apart from their 
valua as ehooting grounds, It is, no doubt, difficult to estimate 
‘the nctnal returns yielded by these lands, but I feel sure that Jam 
within the mark when I say it is less thun one shilling an acre 
‘all round, Some of the lands may yield up to half-a-crown, but 
enormous areas. yield considerably below a shilling, even down to 
threepence an acre. We muy enfely say, then, that there is no 
Jack of land obtainable at reasonable and even Tow rates, As 
yegatds the climate, there is practically nothing better to be 
desired, as far aa the production of timber is concerned, however 
nmpleagant it may be in other respects. We have, generally 
speaking, mild: winters and cool summers. Of rain we have 
plenty, often too much, while snow and ice are nob nearly so 
frequent as in other northern European countries, Unfortunately 
of gales and strong winds we have more thana fair share, but 
with proper management their injurious effect upon forest growth 
can he considerably reduced. On the whole our, climate, at any 
rate up. to the centre of Scotland, though it may not be equal to 
that of a great portion of France, compares very favourably with 
that of Germany, and there is absolutely no reason, in this respect, 
why we should not grow as good timber here as is done in 
Geimany, At any rate onr climate is considerably more favour- 
abla than that of Norway, Sweden, and North Russia, whence we 
import some six million tons of timber a year. If home grown 
timber has hitherto been considered inferior to timber-imported 
from those three countries, it is due not to the climate, but to the 
ananner in which it hag been grown. Conifers have been too 
heavily thinned while young, so that they yielded knotty timber 
with broad annual rings. Only Jet us grow our timber in the 
manner followed in France and Germany, the countries which 
share the honour of having developed the svience and art of 
forestry, and we shall produce the same quality of Scoteh 
pine (the red deal of the Baltic) and Norway spruce (the white 
deal of the Baltic) a that now imported into this country. It. ig 
the non-observance in this country of good sylviculture which 
is at fault, and not the climate. As regards hardwoods, and 
especially oak, it is asserted by leading timber merchants that the 
quality ‘of British grown timber is actually superior to that 
imported. from the Continent, but that the latter comes to us in 
better shaped cleaner pieces, which again indicates faulty 
aylvicultare in this country. On the whole there is no doubt in 
my mind Lhat we can produce just as good timber in’ this. cozntry 
as that now imported from other European countries, provided 
we put our shoulders to the wheel, and teach our land agents and 
foresters correct sylvicultural methods. At the same ‘time we 
muse nol expect immediate results in all cases. In only too many. 
instanees the ,Jand has suffered in yield cupacity’ owigg to 
continued exposure and the subsequent dissipation of all organic 
matter, In. such cases .there- will be some. difficulty inthe 
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beginning, but if. once more a’ euitablé® forest crop’ has been’ 
established on the areas, the producing powers of the land will 

increase in the same degree as organic matter accumulates in the 

soil. The loss of increment in the beginning ia a penalty whieh 
we shall have to pay for neglect in the past. 


FINANCIAL ASbuCT OF ‘BRITISH FONByTRY. é 

“Phé next question you are likely to ask me is, “ Will it’ pay, 
to put land under forest in this “country?” In answering that 
question we tneet with great difficulty, Most naturally’ you would 
say, © Let us inquire what the results of forestry have been so far.”* 
That inquiry would lead to disappointing résults, becnuse in the’ 
firat place it is almost impossible to obtain, in this country,’ 
data which would conclusively prove the case either one way or 
the other; and secondly, we can only estimate what the effect’ 
would be if rutional sylvicultural methods: wera appliéd to the 
industry accompanied by a more systematic management. As’ 
regards the first point, I must point out that those data which 
are available are almost invariably vitiated by the fact, that many’ 
items are included under expenses which have little or nothing to’ 
do with forestry by itself. For instance, you find heavy payments’ 
for fences which ought to be charged against shooting rents or" 
enjoyment of the chase, or even against the cultivation of adjoin- 
ing land, te keep the cattle out of the woods. In other cases, 
faney roads are kept up for the benetit of the proprietor, As’ 
regards the second point, I have no hesitation in saying that the’ 
returns might in many, if not-in miost, cases be doubled by 
following the rules of-rational sylviculture and by systematic 
management, Let me give you an illustration of the latter pont 


; ‘THE EXPERIENCE OF SAXONY. 

* ‘There is probably no country in. the world which has such, 
complete records about the past management of woods as the’ 
kingdom of Saxony. That state possesses 428,000 acres of 
Government forests, which occupy guod, bad, and indifferent land, 
leas of the first and more of the last. The forests go up to 8,000 
feet above the sea. The systematic management of ‘these forests 
was commenced rather more than a hundred years ago, and we 
have authentic records since the year 1817, which show that thé 
yield in wood in, 1817 was 61 cubic feet per acte, and in 1893 it 
was 92 cubic feet, an ingrease of 51 per cent, Atthe same time, 
growing stock in 1844 amounted to 2,173 cubic feet per’ acre ‘and 
in 1893 to 2,658 cubic feet, or an increase of 22 per cent. Thé 
niet return, after paying fot all items of expenditure, aznounts to: 

In 1817-26, 48 per acre 3 1827-38, 4°28, ; 3 1837-46, 4:7s.; 1847-53, 
6°38. ; 1854-63, 10-0s, : 1864- 73, 148.5 1874-83, 17-58. ; 1884-93 
18+4e,5 in 19U0, B2-5a, Tt has of course to be borne i in mind’ that 
the average value per cubic foot of wood in 1817 was 21 pence and 
in 1960 it wad 4+5 pence, equal to an increase of 114 per cent. But 
the increase of net-receipts was’ 463-per cent.,; or four times greater 
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than’ the incrensé in the valne. of the wood, due to imiprived 
management. Remember, these figures refer to the whole of the 
Saxon. State forests, and not te any specially picked out case, 
‘Yhere. are forest districty in Saxony which give doubie the above- 
mentioned net revenue. os. ethene a te 


©... OBJECTS OF MANAGEMENT, 

The management of forests depends on the objects which it 
ia proposed to realise. It rests with the proprietor, in so far as hig 
choice is not limited by the laws of the country, to determine in 
each case what these objects shall be, and it then becomes the 
duty of the forester to see that they are realised to the fullest 
extent, and in the most economic manner, Here you have the 
fundamental principle in a nutshell. In these islands nearly the 
whole of the woodlands belong to private proprietors. ‘They desire, 
in the majority of cases, to have the woods go arranged that they 
either lend themselves to landscape beauty, or to the rearing of 
game, or to the production of a particular kind of produce required 
in the management of estates. Hither one or more, or sometimes 
all these objects, have to be kept in view. Where this is the case, 
the economic working is sometimes altogether out of the question, 
er at any rate, considerably interfered with. And yet, even in 
such’ ences the objects of the proprietor may be renlised, and the 
woods can be made to yield, if not a full, at any rate a fair retorn, 
while. the proprietor must put down any deficiency in the return 
agninst’ his pleasure, or against shooting rents, or the benefits 
derived by the: rest of the estate, os 
2 ae + BCONOMIC FORESIRY. ae 

Where, however, the manager is not hampered. in this way, 
and where «conomic forestry is aimed at, as it would generally 
be in the case of extended afforestation of waste lands, the question 
of finance would stand in the foreground, ‘The forester must 
decide what te plant, how to plant, and how to treat his woods, 
goas to realise the highest possible net réturns. The answers 
fo all these questions involve practically a treatise on sylvieulture 
and forest management, which your professor will na doubt 
propound to you. .On this occasion I can only offer a few general 
remarks. The financial results may be said to depend chiefly on 
U1) the soil you have to deal with, (2) the average annual. 
production of the several species, (3) the value per cubic foot 
of timber, (4) the'cost of planting and subsequent treatment, 
(5). tle degree to which the trees are éxposed to itjury, and 
last but not least the rate of interest on the inoney invested in 
forestry. go iS 
ae RATROP INTRREST, See 

It has been said in public by an eminent botanist “ that no 
Britich landowner wil! invest money. in forestry, unless he is 
sastired of 4 per cent, on his money.” . But, I say, is thie rbagon- 
able? What other, investment of equal security gives 4 per cent, 
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jn these days ? Does agriculture profier give 4 per cent.? Why 
should forestry ‘be expected to give a higher per cent. than 
agriculture ? Let ua consider the case of consola for a moment: 
they give nominally 2} per cont. but lock atthe ups and downa 
which they undergo. A few years ago they stood at 112, now 
4they are qnoted at 88, a fall which represents ten years’ interest, 
Such fluctuations do not occur in forestry. Once that industry 
as been established on a safe basis, it yields a steady income, and 
the capital is safe from anything like the fluctuations to which, 
consols are subject In my opinion forestry, conducted on proper. 
Jines, offera an investment at least as safe as consols, and it seems 
to mae unteasonahle to expect more than &b per cent. from st, 
There are millions of acres in these islands fit for planting which 
ere valued at such a low rate that they can be made, if pot under 
forest, to yield steadily 24 per cent. and more. At the same time, 
I must lay stress on the fact that all forest operations must be. 
condneted in a truly economic manner. Extravagance has no 
place in forestry or in agriculture either. 
SOIL. s 
Tn cating to the qnestion of sail, T desire ta impress npon: 
‘you this fundamental rule: “Never attempt to plant a species 
which is not thoroughly suited to the Jocality, that is to say, 
soil and climate.” Every disregard of this rule is likely to lead 
to financial Joss, It is quite astonishing how often this rule iw 
sinned agaist. Sometimes the planter has not a sufficient 
understanding of what is the species most likely to thrive best 
in & given case. This shortcoming must be met by proper 
instruction, such as you wil}, henceforth, no doubt receive at this 
College. In other cases the planter has developed a fancy for a 
certain species and he proceeds to plant it under all circumstances, 
This is a most disastrous failing, which the forester must combat 
with all his might, The subject must be approached with an 
open mind, and all personal fancies must be absolutely put on 
one side, No doubt the selection of the right species is a very 
difficult task, and the subject must be studied in detail. Asa 
general proposition it may be said that “ heavy soilsare better 
adapted for broadleaved species, and lighter soils for conifers.” 
This rule is, however, not without exception, Spruce, for 
instance, does very well on heavy soil. There is a medium class of 
soi which I shall call loam, which practically suits any of our forest 
trees; in the sante degree as you proceed to heavier goils, the 
conifers retire, and vice versd, Again, some species, to do really 
well, require a fertile soil, like sycamore, ash, oak, aud eltn ; others 
are somewhat less exacting, like chestnut, beech, and silver 
fir; next come Norway maple, lime, ulder, larch, and spruce; 
Jess exacting again willows, poplars, birch, Weymonth pine, 
Scotch and Austrian pine. There are, of course, many other 
points te be considered, and the forester must make his choict te 
accordingly, nO : ee 
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AVERAGE ANNUAL PRODUCTION. . 

We have as yet in this country very few datu which throw 
light on the possible average production of the various species. 
The matter is complicated by the fact that certain species grow 
fast from the very start, while others grow slow ut first but make 
up for it by growing faster later on. Both in Germany aud in 
France the collection of statistics on the question under consider« 
ation has, during the last 20 or 30 years, been most actively 
prosecuted, so that a great mass of information is now available, 
although it is not yeteomplete. We have now tables giving detailed 
information of the progress of woods of beech, Scoteh pine, spruce 
and silver fir; provisional tables for oak, larch, and some other 
trees. The best available dat show that on a locality of average 
yield capacity in the use of each species, and under proper sylvicul- 
tural treatment, larch and ash give the greatest average production 
under a rotation of about 70 years, Scotch pine under a rotation 
of about 80 years ; spruce 90 years; beech and silver fir 120 years 5 
and oak, 130 years. On fertile soil the culmination occurs earlier 
and on inferior soils later. If worked under that rotation we can 
count on an average production in the way of timber as. follows ; 
ash, about 40 cubic feet per annum ; oak, 46 cubic feet; beech, 575 
Scotch pine, 70; larch, 73; spruce, 84; and silver fir, about (11 
cubic feet per annum. Placing the value per cubic foot for oak 
and ash all round at Le, du; beech 1id., larch 1ld., Seotch pine 
and silver fir 8d., and spruce 7d., larch gives the highest annual 
money production ‘and spruce the lowest. But it must be remem- 
bered that the mean annual production culminates at different 
periods, that of ouk being ay much as 130-years, whilst that of 
spruce is 90 years. 

_ THE COST OF PLANTING. 

Economy in planting is of great importance becanse com- 
pound interest on the original outlay must be allowed for a long 
periud of time. Generally speaking the cost of planting is 
greater in the case of broad-leaved trees, such as oak, ash, and 
sycamore, and sinallest in the case of conifers, such as larch, 
Seotch pine, and spruce. The exotic Douglas fir makes an excep- 
tion, because its seed is as yet expensive. For argument’s sake 
we may place the vost of planting an acre with spruce at £3 10¢.5 
Scotch pine, ££; larch, £4 10s. ; beech and silver fir, £5 ; oxk and 
ash, £6. Charging compound interest at the rate of 2} per cent., 
we find that the cost of planting amounts at the time of cutting 
over the wood, in the case of lurch (at 70 years) to £25; Scotch 
pine (80 years,£29 ; spruce (90 yeurs), £323 ash (70 yeaa), £44 ; 
silver fir (120 years,) £97; beech (120 yenrs), £97 ; oak (130. 
years), £149, 

‘ VALUE OF SuIL FOR FORESTKY. 

I cannot take you through all the intricacies of the caleula- 
tions, but Limay suy, that based upon the above considerations, 
and additional data, which [ cannot now place, before you, I have 
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calenlated the amount which a proprietor ‘may pay for jand “if he 
wishes to plant certain trees and get 24 per cent. on the invested 
capital. I have, then, to keep on the safe side, deducted 25 
per cent. from the amount thus obtained, and I find that he may 
pay for his Jand the following sums per acre: for planting only, 
#9 11a. ; beech, £9 178; Scotch pine, £14 5s.; spruce, £15 1s. 3 
silver fir, £26 6s.; ash, £24; larch, £34 Ye. That is to say, if 
he obtaina the Iand at a lower rate, he gets more than 2} per cent. 
on hia investments if he pays more, he gets less than 24 per cent, 
You will observe that lurch pays best hy far, ash comes next, 
while oak stands last, 


EXTERNAL DANGERS 

Here the hardwoods have a deciaed advantage as regards 
insects, fungi, fire, gales, ete, Spruce and Scotch pine’ are 
especially exposed to insect attacks, also to fungus attacks, but 
the roost serious thing of all is the liability of larch to be 
attacked by the canker produced by Peziza Willkammit. Indeed, 
this fangus has now spread to such an extent in these islands 
that few places will be found where it does not occur, The 
appearance of this fungus makes the planting of larch in futare 
highly problematic. Greut efforts have been made to get at. the 
bottom of this disease, but the results are, up to date, not 
satisfactory. The Peziza is a wound parasite + that is to say the 
tree must have been injured in some way, to break the bark and 
Jet some sap flow out, to enable the spores of the fungus to 
germinate, Different opinions are held as to how the injury has 
been caused. Causes have heen given. as dumage by frost, the 
attacks of the aphis Chermes laricis, hail, wind, and what not. 
Dr. Massie, of the Royal Gardens at Kew, has lately published an 
article on the subject in the ‘Board of Agriculture's Journal.” 
‘That article does not contain much which was not known before, 
but it contains one view which E do not consider correct. Dr. 
Massie maintains that the disease is chiefly due to the damage 
done by the aphis, inasmuch as the canker generally cominenees 
somewhere arounda branch, and the aphis mother settles in the 
angle of the branch with the main stem. This is vory ingenious, 
and [ have no doubt that the attacks of the aphis may cause the 
damage, But, on the other hand, the canker appears where there 
is not an aphis within miles around. I have just condemned and 
cleared away a larch wood 17 years old because it was ruined hy 
canker, and I have never seen an aphis within five miles of the 
‘wood, although I have watched it for the Inst eleven yenre, 
My personal opinion is that we have not yet got to the bottom: ‘of 
the inatter, bat that probably snow, ice, and wind have more to 
fo with it than the aphis. If heavy snow or rime settles on the 
tender branches they are preseed down and probably small rents 
are caused where the branch joins the main stein, Sap flows ont, 
and gives the spores the means of germinating, Tt is not improb- 
able that strong wind causes the damage. Unfortunately the 


188 FORESTRY. 


restilt is that the pure Jarch woods must be given up The only 
way to proceed is to plant a sprinkling of Jarch into other woods. 
In’ that case it has a better chance of eseaping the disease, and if 
not it can be cut out in the thinning without ruining the rest 
of the wood. 
2 INDIGENOUS TREES versue EXOTICS. 
2 fo sum’ np, in my opinion the best plan in economic forestry 
in this country is: Plant ash, sycamore, and oak on lands which 
fre thoroughly suited to it, and conifers, such as Scotch pine, 
spruce, Corsican’ pine, and perhaps others on the rest, in either 
case with a sprinkling of larch, On wet lands, probably, poplar 
pays best, There can be no doubt that it is desirable to make 
experiments with such exotics as are likely to suit our climate 
and soi], but we must be careful not to be carried away by 
enthusiastic recommendations. It stands to reason that the 
indigenous species have stood the test of climate, soil, and other 
conditions, and we know what we may expect of them. 
Planting exotics, except on an experimental scale, is always a risky 
matter, until actual experience has shown decided results. And 
that takes, unfortunately, a long time. There is no knowing 
what diseases exotic trees may develop, and I think the ease of 
the larch is a case in points Still the larch has done us good 
service, at any rate for a time, and there are other exotic species 
which may do the same. Amongst the latter the three mort 
promising are. the Douglas fir, the Weymouth pine, and the 
Corsican pine, The last-mentioned produces a straighter stem 
than Pinns sylvestris, avd suffers lesa from rabbits, The 
Weymouth pine gives heavy crops of timber; it is the apecies 
which yields the Canadian white pine. Above all, however, the 
Douglas fir deserves attention. There are two varieties of it, 
the Atlantic or Vancouver variety, and the Colorado: variety. 
The former is a marvelously fast grower, but it is not quite so 
hardy as the other. ‘The Vancouver variety is to be recommended 
for the South and West of England aud Ireland; the Colorado, or 
slower growing variety, for the North of England and for Scotland. 
The Douglas fir gives a yield that beats the larch in its palmiest 
days, and I may mention a wood of it on the estate of Lord Ducie 
which made a most favourable impression upon me. There are, 
no doubt, other exotic trees which deserve attention, but as I have 
said already, we should be careful to svoid planting them on any 
considerable scale until actual experience has shown that they 
are superior to our indigenous trees, for, as the old proverb-puts it, 
“ A bird in the hand is worth two in the bush.” 
IN CONCLUSION F 

Dr. Schlich said forestry was an industry based upon science, 
It could not be studied in the class room only, but there must be 
instruction and observation in the forest. The treatment of wooda 
differed with every change of conditions, and it was necessary to 
observe the development of their woods from the time the seed 
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was laid down till the wood was finally cut over. Above ally 
continued action and treatment were essentigl The want of 
these lad been one of the principal causes why the industry of 
forestry had not been more developed in this country. However, 
there seemed to be a little forward movement going on now. Lord 
Onslow's predecessor appointed a committee some 18 months Ago 
which had led to the provision in the first instance of instruction 
for those interested in the forestry industry, such as proprietors, 
lund agents, and woodmen. That would be developed at that: 
College, and he hoped similar measures would be taken by other 
agricultural colleges in the country, and also by our leading 
universities, Steps had also been taken by the Commissioners 
of Woods for the instruction of woodmen and forest men on.a small 
scale in the Forest of Dean, where the men received instruction, 
on two days and worked the other four. He wished the stndente 
before him all success in the prosecution of their studies in. that 
new hranch of work, and he thanked them for the way they had 
listened to his humble endeavour. 


The Advance of British Forestey.. 3 
Tue question of British reafforestation :is centuries old, and from 
time to time, when the necessary interest to keep it alive has 
been on the wane, enthusiastic. individuals have come forward, 
and by their fervent efforts have resuscitated it to something like 
its proper importance in the commercial affairs of the country ; 
but, unfortunately, ns soon as their influence has parsed away, 
the fires have been extinguished, and the whole question has 
lapsed once more into a condition of almost complete public and 
national unconcern. But the movement which commenced 
some two or three yeurs ago has apparently taken deeper root, 
and interest in British forestry is increasing every day. Three 
forestry societies, which are continually enrolling fresh members, 
are already in existence, and another is proposed. Tt was only 
Jast week that the establishment of a school of forestry was 
determined upon for Wales. Our agricultural colleges have for 
some time had their forestry departments, and the Government 
have formally recognised the importance of the n.ovement by 
holding the recent forestry inquiry under the auspices of the 
Board of Agriculture. To crown the work, and to put into 
practical shape the many suggestions and proposals which have 
been gradually crystallising, it is now decided by the Royal 
Agricultural Society of England to hold a British Forestry 
Exhibition next year in connection with the annual agricultural 
show. The following letter appeared on the 28th of November 
last in the columns of the Field :— ; 2 3 
.__ eSir,—Upon the recommendation of their Education Com- 
mittee the Council of the Royal Agricultural Society of England 
have decided to hold a British Forestry Exhibition in connection 
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with thé’ svelety’s annual Agricultural Show of 1904, to take 
place at Park Royal, Willesden, London, N.W., from June 2st 
to ¥5th next. A-special Forestry Committee, consisting of 
members of the Counejil and other forestry experts, has heen 
appointed to organise the exhibition. As chairman of the 
committee, I am desired by my colleagues to invite the 
principal institutions engaged in the promotion of scientific 
forestry, owners of forest and woodland areas in Great Britain, 
and others, to lend their active co-operation in the endeavour to 
make the .exhibition complete and thoroughly representative of 
British forestry. The space at the disposal of ‘the society being 
limited, the committee will endeavour to make such a selection, 
without duplication, as will he representative of the whole snb- 
ject of forestry, Wath this object they propose that the exhibits 
shall be classified in several section as follow: 

T.—-Seeds and cones of forest trees Sowing appliances. 

IL—Seedling trees and transplants, showing the effecte of 
nursery treatment as to cultivation, manuring, root pruning, &e. 

iI. —Woods and plantations, chiefly pbotegraphs and dia- 
grams, showing systems of treatment as to mixing, thinning, &e. 
Photographs of historic or specimen trees, 

1 1¥.—Timbers, hand specimens uf homegrown woods of 
rious species ; also specimens showing the effects of pruning, 
injuries, &e. 

V.—Insects anil diseases. Specimens of forest insects and 
of fungi and their yavages. Characteristic examples of the 
attacks of game birds, squirrels, voles, &e. 

-  Vi—Plan maps, models, &e., illustrating working-plans, 
forest exploitation, manipulation of timber, &e. 

VUT.—Forest and nursery tools, instruments, and applianges, 
- The committee would be glad if attention were given to 
comparative exhibits, ¢g. specimens of young trees showing the 
bad as well as the good effects of nursery treatment, specimens 
of timber and photographs showing the effects of proper and 
imtproper pruning, dense and open stocking, &e. It would also 
be useful to have fresh branches, leaves, &c., of nearly related 
- species that are apt to be confused; e¢g., species of pine, spruce, 
fir, Jarch, thuya, oak, maple, ash, &c. Specimens of exotic 
timbers that cannot be produced in this country are not desired ; 
but foreign-grown specimens, to be placed alongside of home- 
grown material, will be welcomed, Objects and plants of purely 
horticultural interest are not desired, “The society will provide 
- the necessary staging and shelter for the exhibits ; but exhibitors 
will be asked to arrange for the delivery ‘of their exhibits with- 
out cost to the society and in good condition for their proper 
inapection by the public, ans 
+ "The Forestry’ Committee will meet again on Monday, 
December 7th next, for Lhe:consideration’ of replies to this letter 3 
and it would-be of great. advautage if replies were posted 
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before the end of the present month, » Any getleral suggestions for 
the organisation of the exibition with which I may be favoured 
for the consideration of the committee, will be welcomed. 
Replies may be addressed either to me or to the secretary of the 
society. . 
(Signed) Gransy, Chairman of Forestry Committee, Royal 
Agricultural Society of England. 
13, Hanover Square, London, i 


—Timber Trades Journal. 


Proposed School of Forestry for Wales. 
Wueruen the fiscal policy of this country has been remodelled on . 
lines as at present suggested by Mr. Chamberlain, or whether the 
country maintains its career of ‘ free trade,” future generationg 
in Wales will have cause to thank Mr. Edward Robinson, timber 
merchant, of Boncath, for his endeavours, if they meet with the 
attention and success they desurve, lv foster arboriculture in the 
land of the leek, Some few months ago Mr. Robinson set on 
foot an important movement which had for its main object the 
establishment of a school of forestry for Wales. Through his 
own Council (the Pembroke County Council) Mr. Robinson 
sought the co-operation of other Councils in Wales, who were 
asked to appoint delegates to attend « joint conference for the 
discussion of this pressing question. ‘The meeting accordingly 
took place on Friday last week at the Shire Hall, Haverfordwest, 
at which delegates from Pembroke, Cardigan, Uarmarthen and 
Monmouth were present, the other Councils who had fallen in with 
the movement, but were absent probably owing to the uncentral 
venue, being Glamorgan, Brecon, and Merioneth. Mr, Robinson 
explained that the object was the planting of waste and at present 
unproductive woodlands in Wales. A school could be established 
with 109 to 200 acres of land to start with, and the option of 
acquicing a farther 600 or 800 acres, and the total capital outlay ab 
the outset ought not to exceed £5,000 to £8,000, which could 
be contributed by the councils according to their rateable values, 
It devolved upon the councils to take the matter up, for the 
Government had not yet acted on the recommendations of three 
committees on the subject. He believed the Government would 
contribute about. half the amount required, and he assumed that 
an annual grant of £1C0 or less from each of the councils would 
be sutticient’ to cover all out-of-posket expenses and give a good 
return on capital, There were about a million acres of waste 
Jand in the Principality which could grow timber, Of the ownerg 
half might require, assistance, and che planting would cost not, 
more than £6 anacre. Spread over 30 years that would require 
a yearly grant ot £100,000 from the Government, the money to ba 
repaf in that period by half- yearly instalments, and by the end 
of that time they shoujd have plartations worth from £30,000,0Q¢ 
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‘to £40,000,000, In the’ whole country there were 21 million 
warces of waste land and quite eight millions suitable for planting, 
which in 60 years would be worth fully £650,000,000 sterling. 
‘At present we depended on foreign countries for our timber, 
whilst at teast £8,000,! 00 per annrm might be saved if our waste 
Jands were properly afforested. It was proposed to tench forestry 
oa'a very limited scale at Aberystwith College, bat what was 
wanted was a bold and comprehensive scheme.- Mr. Robinson’s 
resqlution, “That it is desirable to establish a sebool of forestry 
for the whole of Wales and Monmouthshire,” was carried unani- 
mously. 

We are glad to see that another conference is to be held 
shortly, at Swansea, in the meantime Mr. Robinson’s address, of 
which we have given a summary above, is to be circulated 
amongst the County Councils of Wales.—Zimber Trades 
Journal, 


» ‘Tse New Yorx Stare Coutece or Forestry.—From the 
Forestry Quarterly for November 1903 we learn that the New York 
State College of Forestry has been closed. The ostensible reason 
for the closure would appear to have been the vetoing by the 
Governor of the State aid without which the University was not. 
in a position to continue the College, From our contemporary 
it would appear that the Governor’s veto was obtuined, directly 
or indirectly, by persons who did not approve of the logging 
operation, adopted on the College tracts, the full details of which 
are unknown to us. Be this as it may, the sudden and early 
closing of the College isa backward step in the forestry movement 
in America, which we hope will uot find a counterpart in a similar 
closure of Cooper's Hill . 

. Miptanp RearrorestinG Assocration.—Sir Oliver Lodge 
presided over a meeting of the Midland Reafforesting Association, 
held in Birmingham University. Encouraging reports were 
received as to the attitude of the public towards the acheme 
for reafforesting the Black Country. It was resolved to take 
steps to establish a demonstration plantation to show the 
practicability of tree-growing on the waste lands of the pit 
district. A resolution was passed in favour of the promotion 
of an “arbour day.” Mr. L, Hodgson, moving a resolution that 
Jocal authorities bé communicated with regarding the rating 
of land planted with trees, expressed a hope that Parliament 
would relieve forest lands of the heavy rating to which they were 
now subject, and which was greatly restricting the growing of 
timber in England. He way convinced renfforesting conducted 
on economical lines could be made commercially successful. The 
resolution was carried. Sir Oliver Lodge urged the importange of 
enlisting the co-operation of local communities, and 4 resolution. 
was pasaed with a view to organising localities. . . , 
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. : Ohurchill and Sim's Wood Olroular, 
lst January 1904, 


East Inpa Teak.—T'he importation of timber and planks 
has been :— : 


1907. 1898, F 1899. i 
20,428 Loads vw» 18,083 Loads we 12,835 Loads, 
And the deliveries... 18410 ,, on 18,528 5 ow 17017, 
1900, 1901, 1902, 1903, 
15,024 Loada 12,860 Loads 8,762 Loads v» 14,658 Loads, 
11,058, 18) W 2,598 45 ow 11,888, > 


The teak market has continued to be rather out of joint 
during 1903. The importation to London has exceeded the 
average of the previous three years, but it has been very 
miscellaneous. The deliveries have fallen short even of the 
average of the same three years, and will, of course, in no way 
compare with the old deliveries in the years before 1900. The 
Jong continued cessation of regular dependable supplies from 
Burma and Siam, which seems little nearer its termination than 
it did twelve months ago, has upsct the whole course of the trade, 
breaking up its channels and dissipating the force of its steady 
flow. Buyers who cannot replace their stocks and sellers who 
cannot quote for buyers’ requirements both turn their minds to 
other matters, and the teak trade suffers accordingly. This ille 
wind has, however, blown good to the trade with Java, The teak 
from that country has been largely and profitably introduced into 
the London market, and to a less extent to other British markets, 
during the past year. There is little intrinsic fault to be found 
with the wood even'when compared with the best Burmese and 
Siamese prodjuctions, The Dutch shippers and merchants have 
made commendable and successful efforts to bring the classification, 
and manufacture up to trade standards, and there seems little 
doubt that thie wood will forma permanent addition to the 
sources of eupply forthe future. There will be room for ail 
directly a return to normal conditions once more stimulates the 
ever-increasing demand for this valuable and satisfactory wood. 
Market pricea during the year, while uniformly at a high level, 
have been easily influenced in either direction by small local and 
temporary causes, 

Rosewoop—Easr Inp1a.—The imports were again larger, but 
the consumption is steadily increasing, and the stock remaining 
on hand is small. Good Ings sold well and without difficulty, bag 
inferior wood was not so readily placed. Several parcels of planks 
came forward and found buyers at fair prices, elthough Jogs are 
much more saleable than planks. Prices were steady, with a 

raflual upward tendency, and with moderate imports are nob 
ikely to recede. Quotations are from £7 to £12 per ton for fair 
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bY good parcels, The landinga, &e:, of East India “Wood have 
een 7 a 


Landed stock, 


Landings . Deliveries, Blut December, 
Hast (1902... Notrecorded’ ,,, Not recorded —.,,_-54 tons. 
Inpta 8 ys B17 tans i 


536 toni Ry, 
Sarinwoop—Fast Ivpia,—The import was rather less than 
that of the previous year, There was a fairly steady demand for 
plain logs, especially towards the close of the yenr,-when they 
realised good prices ; for really finely-figured logs high rates were 
obtained, 'Fhere is a fair stock on hand, but it consists chiefly of 
ao-called figury logs, the value of which is over-estimated by ship- 
prra, and consequently the wood remains unsold, as their expecta~ 
tions are unobtainable. Quotations are from 7d. to 18+. per foot. 

Exony-—Easr Ino1s.—There was a considerable increase in 
the imports, some of which were very inferior 3 the demand fel) 
off, especiully in the Intter half of the year, and prices wenkencd j 
the supply on hand is quite sufficient. Quotations are nominally 
from £6 to £10 per ton. 

Papovuk—Eayr Ixpia.—The import was again small, and 
mostly of a poor character. The active demand for good logs 
was Dnsupplied, and, being still wanted, they would sell readily, 
but inferior wood is not easy to clear. ArkiCAN.—-There was no 
import to meet the demand forthia deseription, which was good 
until quite. the close of the year, when it fell off in America, 
buyers there having. secured sufficient stock. Quotations for 
East India wood ere from 5a, to 68. and for African from 4a. to 5a, 
per foot cube. z 
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KUGENIA RAMA VARMA, 


A ® Coren deco Lim, Roe 


. -Magonia Rams Varma - a new Spooies comitiunioated 
by J. . Bourdillon, FL. 8. , 
MYRTACEA, 
Eugenia Rama Varma, sp. nov. , 
Leaves 4—7 in. by 2—4 in. opposite, simple, entire, base 
cordate gradually narrowing inton long acumen. Secondary nerves 
15—-20 paira, connected by a strong intra-marginal nerve, all well 
marked. Petiole stout, very short, not exceeding } in. Flowers 
white, 1} in. across, borne singly or in few-flowered racemes on 
the old wood on # in. pedicels. Caly-tube white, 4 in. broad and 
Jong, lobes 4, semi-circular, petals 4, white, } in. long. Stamens 
very numerous, white, 9 in, long on a thickened staiinal disk. 
Siyla short and stout. Ovary 2-celled with many ovules, Frail 
grtenish-pink, globose, 1f ia. diameter, containing one or twa lange 
deeds. 


ahah 
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A handsome tree of medinm size found in the evergreen 
forests of Travancore and Tinnevelly above 4,000 feet; flowers in 
Mareh, fruit ripens in June. 

This isa rare and local tree, and little is known about it. 
The timber ia hard and strong, but it hns not been specially 
examined. It is named after H. H. the Maharaja of Travancore. 
[See Brandis’ Jndian Trees, p. 318.] 


Effect of Forest on Tree 
By FE. Rancuirre, Kasamin. 


Forest DEPARTMENT. 


To a Forest Officer who does not know the reason why, 
the fact that the moisture absorbed by plants and trees does not 
freeze during periods of low temperature, when ponds and 
streams are frozen hurd, must be a matter for astonishment. The 
following information will, to a certain extent, explain the 
reason :— 

Water, as ia well known, expands as it solidifies and the 
mechanical theory of heat points to the fact that if the liquid is 
subjected to external pressure its freezing point will be 
lowered. 

é Sir, W. Thompson, by a pressure of 9 atmospheres, 
succeeded in obtaining water 106° F. colder than ice, and with a 
pressure of 17-8 atmospheres 282 ° I, colder. 

3 Monssow, by means of an ingenious apparatus, invented 
‘by himeelf, kept water in the lignid state for many degrees below 
the normal freezing point. 

: ‘Water, if allowed to remain perfectly still, may become 
‘considerably colder than ice and yet not congeal. If, however, 
“it ia subjected to the lenst motion, or if a fragment of ice he 
brought into contact with it, it at once crystallizes, and the 
temperature rises to that of ice. 

‘Despretz, by making use of capillary tubes, was able to 
obtain water 20 © C. colder than ice, 

Tt remaing to be seen therefore how Nature applies herself 
in order to obtain the necessary conditions of pressure on, and 
absence of motion of, water when absorbed by trees and plants 
‘from the soil. 

The fact that water rises naturally in capillary tubes will 
help to explain how aeedlings, or even small plants, obtain their 
moisture from the soil, but this will not be sufficient to explain 
how moisture is conveyed to the summit of a tall tree It may 
he surmised that, before a seedling puts forth foliage, the moisture 
js obtained from the soi} by capillary attraction. The action of 
transpiration by leaves or needles, when they appear, bar the 
effect, more or less, of a syphon, and the flow of mofsture 
through the celle is obtained without interruption. Aa 
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general rule, the larger the crown foliage area of a tree the greater 
and quicker will be the girth growth of the bole, By the act of 
transpiration, therefore, a steady flow of moisture is obtained 
through the cells in the growing portions of a tree, 

The question of pressure bas now therefore to he explained, 
Atmospheric pressure accounts for the rise of the moisture in the 
cells of the young plants in the same way that water rises in 
capillary tubes. This is the basia; but external hent, by its 
mechanical process, inerenses that pressure ; hence on a hot dat 
transpiration, which is a form of evaporation, takes plaice mucl 
more rapidly than it wonld on a cold day. It is only by the 
cell formation of the tissues of trees that transpiration is possible, 
‘The expansion und contraction of the cells in their growth also 
supplies increased pressure. This question of pressure therefore 
supolies one of the necessary reasons on which tree life depends 
during low temperatures.” Trees which grow in cold climates 
have smaller cells as a rule than those growing in hot climates, 
The smaller cells would act as very fine capillary tubes, inasmuch 
that water rises in them more easily than in larger cells. 

The question of motion is also of very great importance, 
As long na transpiration continues, the flow of moisture must move 
upwards rapidly and unceasingly. Nature’s provision for prevent- 
ing this motion during cold seasous is by causing the leaves to 
fall. (In the case of evergreen trees respiration is checked 
probably by the temporary closing of the leaf pores.) By the 
falling of the leaf, transpiration is checked to a very large extent, 
and consequently the flow of moisture in the cells, Green branch- 
lets und buds anpply sufficient transpiration to keep the moisture 
in continual. though very slow motion. The motion is also a 
steady flow, confined by pressare in one direction, and this, when. 
largely reduced in speed, prevents the water particles from separat- 
ing and thus causing friction, and consequently heat, which is the 
outcome of friction. If it was possible to shake water in a 
vessel in a suffiviently vigorous manner the liquid would boil. 
The application of beat mechanically separates the particles 
of water and places them in a violent unsetled condition. 

The absence of motion and the presence of pressure are 
therefore a necessity for the non-freezing of moisture contained in 
the tissues of trees and plants. 


Notes on Measuroments of the girth increment of Shores 
robusta in Ganjam. 
By C. E. C. Fiscaer, Deeury Conservator or Foruses, 


Srecta. intereat attaches to sylvicultural notes on Shorea robuste 
inthe Ganjam district, as, practically speaking, this is the only 
fores€ division of the Madras Presidency in which the species 
occurs. 
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As far as I am aware, sal is found in the Presidency, outside 
Ganjuin, only in the Jeypore independent estate and to a very 
amail extent in the agency of the Vizgapatam division, 

The former locality is at about the same latitude as the eal 
tracts of Ganjam, and therefore these latter may be sccepted as 
the southernmost limit reached by sal. 

Sai (locally known to the Uriyas as “ salwa” or “ sodingi ”) is is 
found in some of the Ganjam agency tracts and in the northern- 
‘tnost talug of the ordinary tracts—the Gumsur taluq (84° 20° to 
84° 52’ east, and 19° 40)’ to 20° 15° north latitude». 

In the agency tracts the Forest. Act has not been introduced, 

and these notes apply to tne Gumsur forests only, 
«Two j-acre sample. plots were marked out in the Gulleri 
‘regerve in 1892 and 1893, respectively, and girth measurements of 
the sal trees on them have been taken twice or three Limes u year 
‘ever since. 

Lappend a-table giving a résumé of the measurements re~ 
corded, which explains itself. 1 will therefore confine myself to a 
short description of each of the plote. 


I.—Svnanevi Pio, 

Jet measurement on 27th July, 1862, 

Elevation about 420 feet. 

On the lower gentle slopes descending from the Suradevi 
hill towards the valley now forming the Russellkonda reservoir. 

The steep slope of the hill begins 100 yards west. Soil friable 
Joam, very deep and admirably adapted for sal, being sufficiently 
‘but not over drained. 
. Owing to the area having been burnt over every year up to 
‘1901, there is practically no undergrowth. 
a Last measurement on 14th October 1903, 


1I.—Mo.acovo Pior. 

Ist measurement in January 1893. 

Elevation about 400 feet. 

On avery gentle slope descending towards the west to tha 
Loharakhandi stream. Nearest hill 4 mile north-east, towards 
which the forest improves a little. 

Soil n somewhat sandier and poorer loam than that of Plot 
Land not: so deep. 

Nodular limestone probably not very far below surface. 

Well drained. 

Though not under fire protection prior to 1901, this area 
seems to have escaped burning more frequently than Plot I. and 
consequently the undergrovth is in a better condition, though far 
from sativfactory, containing as it does a large proportion of 
“weeds” (Phania acaulie, Desmodium pulehellum and 
latifolium ete.) and small climbers (Phaseolus mungo, Alyiosia 
wcarubeaides), 


Luet ineasurement on 18th October, 1903. : 
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Date of initial measurement, 
Period clapsed—yenrs, 
No. of trees naw remaining, 


Nor of trees at 


I~Buradevt fe 


11 —Moajjagodo 


N. B.—Vhe trees in the various size classes total up to more 

than the full number of trees for the whole plot; this is due to 
the appearance in two classes of such trees as during the interval 
have passed from one class to the one above; their averages are 
‘of course shown in each ease only for the actual period they 
remained in the particular class. 
: With regard to the tree which has only put on an average 
annual increment of +01", I find the entry, dated October 
_1899, against it: “Suppressed all round.” ‘The girth recorded in 
1893 was 14%,” and in 1963 154,” but in October 1899 its girth is 
shown as 154", This seeming discrepancy is no doubt due to 
the drying and pealing off of the onter bark. I find similar 
anomalies in many cases, thongh none quite so provonnced. 1 
expected to find that these differences would oceur at regular 
seasons of the year, but the Sgures do not support this presump- 
tion, the sudden decrease in girth oceurring at various times of 
the year, 


Myoorhiss: Translated from the Rovue des Eaux et Forets, 
by H. 

Proresson Henri has, in the November number of the Revue des 

Euux et Foréts, written a useful note giving a résumé of the 

“investigations to date on the Mycorhiza—literally root-fungus —and 

the point to which scientists have got in dealing with this question, 

His article is roughly translated below :—- 

The very interesting, but as yet imperfectly clear question of 
‘the role of the Mycorhiea in the nutrition of forest trees has 
‘been latterly the subject. ofa certain number of researches, and we 

“propose to lieré analyse the most important of these. 

The botanist, Frank of Berlin, described in 1885, under the 
name of Mycorhizw, an association between the roots of very 
taany forest trees and mycelian filaments, an association so 

“intimate and regular that the root with its mycelium constitutes 
@ morphological whole as clearly characterised as a normal organ, 
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The study of the associated parts and of the conditions 
under which this union occurs led Frank to see in it a fact of 
symbiosia, ‘The mycelain filaments of the Muycorhiza, that one 
finds so commonly in the Cupulifere and the genus Abies, would 
absorb nitrogen in the form of ammoniac or starch as well as 
mineral salts to supply them to trees. 

The greater number of botanists, after having verified the 
accuracy of the descriptions given by the German professor, 
adopted bis view with enthusiasm. There were, however, geome 
detractors, of whom the chief waa the eminent forest botanist 
R. Hartig. The latter stated in 1888 that these mycelian 
filaments were simply parasites, of which so many are found 
upon the various organs of plants and to which they cause no 
great harm. The hypothesis of Dr. Frank upset, said Professor 
Hartig, al! hitherto admitted opinions relating to the nutrition 
of trees, and nothing obliged us to accept for the Cupulifera, the 
Abietinz and the Vaccinia, a form of nutrition so special and so 
entirely different to that of the other ligneous species. He con- 
sidered that these fungi were only parasites, living on roots 
without killing the tree, just ax inuumerable parasites were to 
be geen upon leaves with practically no influence upon the plant. 
Though, te said, his opinion wax quite commonplace, it wax better 
justified by facts than that of Dr. Frank. However, a little later 
(1891) Hurtig caine round to the opinion of Dr. Frank and wrote :— 
“The complexity known under the name of Mycorhize isa sym- 
biotic association, that is sueh that root and fungus are associated 
in a common Jifs and appear as a new being with characteristics of 
its own.” But he adds a little after:—-* Frank has expressed 
the idea that these root fungi have an importance of the first 
order for the nutrition of trees, hy rendering the elements of 
humus directly utilisable through their means. According te 
him, not only carbonic but also nitrogenous matter would be 
directly furnished to the roots by the fungus. Further research 
would be needful in order to prove this theory, which, so far 
(1891), was neither sufficiently demonstrated nor refuted. The 
fact that ulways, even in humic soils, a great number of the 
roots is free of fungi and that plants prosper admirably with 
the Mycorhiza, obliges us to ndupt a certain reserve in con- 
nection with Dr. Frank's theory. His experiments with young 
beech and Scot's pine, according to which these plants were 
worse developed in a sterilised soil than in the same soil when 
not sterilised, dors not prove that the death of the Mycorhiea 
would be harmful to the young trees, for, by the sterilisation, 
the soil had undergone other modifications harmful to vegeta- 
tion.”* 


* Tous the sterilised soil had lost the bacteria which, since the work of 
MM. Duelaux, Laurent, etc., we know to be most useful to the germination 
and the vegetation of young plauts. 
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Judging from the researches made at the Experimental Station 
of Tharaudt (Saxony) by Messrs. Nobbe and Hiltner, the reserve 
of Hartig would ‘be perfectly justified M. Deherain writes 
(1899) :—* They rednce to nothing the hypothesis of Frank 
(the theory of the Mbeorhiza, nurse of trees: For 25 years 
they have there successfully cultivated in a silicious sand abso- 
lutely without organic or nitrogenous matter, silver firs, pines, 
larch and beech, of which the roots do not show a trace of the 
Mycorhiea.” 

We ought to say that we have not obtained the same re« 
sults at the Forest School of Nancy as at Tharaudt. Pines and 
Spanish chestnuts have heen grown for six years in pure sand 
without nitrogen or organic matter. If, in May, the time 
when the new Mycorhizus form and are in full activity, we very 
carefully take up a young pine or chestnut, we find that ail 
the roots are mixed up with numerous brown mycelian filaments 
and the presence of the characteristic coral-like root Mycorhizas 
is shewn, 

There is, therefore, as we see, divergence of opinion, not 
only on the role and the significance of these organs, but even 
upon their usnal presence or otherwise, and it is not the last 
publication, which it remains for us ta consider, which will 
throw light on the numerous obscure and disputed points of 
this question, 

The recent researches of Dr. A. Miiller have dealt. with pines 
of one and two years old, grown either in humus which has been 
rendered neutral, or in plain (évu/) humus, or in grey sand, or in 
yellow mineral sand. In the plain humus the growth has been 
good, and the almost general presence of endotrophie Mycorhiea 
was noted, while the ectotrophic Mycorhieas appeared only in the 
soils without humus or poorly provided with it. In the nentral 
humus (or forest vegetable mould) the Mycorhizaa were entirely 
absent, 

in presence of this fact contrary to what has been up till 
now admitted, it becomes difficult to deliberately come toa deci- 
sion in connection with the association of roots and mycelian 
filaments. For the rest the following is the opinion expressed by 
the author at the conclusion of his long and minute researches, an 
opinion with which we personally conform, and which wa will 
cite textually :—-" Far from holuing as settled the question of the 


_ Mycorhiza, I believe that the very remarkable relation, between 


the fungi and the roots of the higher plants will be, and ought to 
be, the subject of important and attractive studies. In this matter 
it is especially necessary to abstain from generalising and from 
forcing the few little facts which are known to be true into a 
Preconceived mould, It ia certain that these researches often 
provoxe, and quite legitimately, the conception of theories and 
hypotheses which ought to be confirmed or refuted. But for the 
moment we have, in my opinion, gone far in this direction; wa 
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have even theorised to such an extent that ‘neatly all imaginable 
hypotheses have found defenders. We can only attain to useful 
work after isolated and careful researches. If regard the fact 
fioted hitherto for our forest trees, I can only adhere with 
the fullest conviction to what Dr, Sarauw has lately written 
to me, viz., ‘To my mind it has not heen shown, either by obser- 
yations made in nature, or by experiments, that the fungus of 
the Mycorhiza-is advantageous to the roots of forest trees and to 
the trees theruselves,’” : 

~ In his turn M, Miiller, Director of Forests in Denmark, 
affirms, in his recent work, that the roots of the mountain pine are 
densely covered with dichotomous Mycorhieaa in the soil of 
the dunes of the shore of Jutland, which is absolutely without 
humus, but that, in contradiction of M. Miiller’s results, they 
are present also in the soils of the “landes” of Jutland, which 
contain an acid humus, In such soils it has heen fonnd that the 
spruce does not thrive in the areas artificially planted, 1mless mixed 
with mountain pine. This it was which led to the Mycorhisas 
of these two species being made a special study. M. Miiller 
found on the roots of the mountain pine ectotrophic Mycorizas 
of two sorte, first those which he calls rootlike (rucemenses,) 
which imitate the normal structure of the Jaterally ramified root, 
and which are the commonest in the case of the Cupulifera and 
Conifere, and secondly, others, called dichotomous, which issue 
from the young terminal root and present at first the form of 
a@ small tubercle, which soon becomes dichotomons, 

‘The resemblances which exist between the dichotomous tuber= 
eles of the mountain pine and the dichotomous tubercles of the 
Elders and of the Eleagnacem or the simple tubercles of Podocarpus, 
suggested to the eminent Danish forester the idea that the 
tubercles of © the pine might render to the tree which bears them 
the same aervice which is rendered (o their trees hy the two other 
groupe of tuberculous formations. We know that it has been shown 
by the work of Messra, Noble and Hiltner that these latter play an 
jiipariant part in assimilation of the free nitrogen of the atmos- 
phere.- 


Fire Frotection in the Teak Foreats of Lower Burma. 
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I sexp ae a rejoinder to Mr, Walker's article under the 
above heading the following extrnct from the diary of Mr. A. E 
Ross, Deputy Conservator of Forests, Thaungyin Working-plans, 
dated 15th December 1903. It affords a recent instance of 
damage done by fire to teuk trees growing in rich teuk foresta. It 
is noteworthy that the loss observed has occurred in one hot 
season. Mr. Ross expresses the. belief that the foreat in 
question had been annually burnt, bet the damage was observed 
in a sample area which had been examined last year. Mr. Ross 
writes ;s— ’ 

“The results of fire in the rich tenk forest in the bend of the 
river, immediately above where the Melama road crosses the 
Thaungyin, aud jast below this point, are appalling. Last season 
the counting in a sample aren of about 180 ueres, gave 24 dead 
teak trees over 3 feet girth and 26 sound teak trees over 7 feet. 
This season the counting gave 15 dead trees and 17 green ones of 
the same girths, Some of those missing are lying on the ground 
due to fire, As far as could be ascertained none have been 
removed by any contractor since last season. Up to now in this 
part of the reserve the forest outside the fire-line, including all 
the richest portions in the bends of the Thaungyin river, has, I 
believe, been annually burnt outwards from the fire-line by the 
fire coolies, If my advice were taken ihe bends of the river 
containing rich teak forest would be specially protected.” 

T may explain that the adoption of the plan which Mr. 
Ross advises was ordered several months ago. He was himeelf 
in charge of the Thaungyin division in the previous season. 
The cutting off of the bends of the Thaungyin river, in order 
to shotten the fire trace, has to he done within the reserve, 
because the other buvk of the river is Siamese territory. 
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Perhaps other officers who know their forests well and 
ean cite sitnilur instances of the damage done by jungle fires in 
teak forest, will kindly describe what they have seen It is 
not necessary to write a very long article. An ounce of fact 
is worth a ton of theory, 

Touxauo. F. B. Manson. 
. 


IL 

A paper by Mr. H. C. Walker in the December Forester on 
fire protection in Lower Burma, seems to call for eome remarks, 
for while it is not possible to follow much that he says, there are 
points in it which are worthy of consideration. 

Mr. Walker's argaments are somewhat discursive, and it is 
not always easy to understand what the writer means. but after a 
careful perusal of it it may be gathered that Mr. Walker is in 
the position of an agnostic as regards the protection of teak from 
the effects of fire, and that he thinks more harm may be done to the 
young teak by encouraging the growth of uselesa species, which 
increase the shade and so havea prejudicial effect on it, than 
could: be expected to accrue from any amount of forest fires. 

Now it is hard to see how this can be arrived at by exact proof, 
for sylviculture is @ science based on observation, and as Bagneris 
says at the commencement of his Manual, “comme tout ce qui 
repose sur l'observation, Ia sylviculture est toujours perfectible.” 
Jn this spirit we may welcome Mr, Walker's remarks as a step in 
the direction of true science, : 

To begin with, it is not possible to take up the question 
from the same point of view in all places where teak grows. 
Nothing can be wore dissimilar than the conditions of teak 
vegetation in the forests of Lower Burma and in the Panch 
Mahala in Bombay. But as Mr. Walker is writing of Lower 
Burma these observations will be confined to his paper, 

Mr. Walker says “It isa general belief that fire is respon~ 
sible for a great nutber of hollow trees ;” also old age, snpprese 
‘sion, ete , seem to me sufficient to account for the hollow trees we 
find, and 1 entirely fail to understand how the burning back of a 
teak seedling can possibly caase hollawness.” 

It does not require a long acquaintance with the forests to 
Know that hollow trees are not necessarily by any menus always 
old tree, and that many, uay most full grown tenk trees are 
hollow, sometimes for several feet up the butt, It was in old days 
in Bumina, as well as elsewhere, the usual practice of the natives 
to build « scaffold round a teak tree and fell it several feet from 
the grauni becunse the butt was useless from being hollow. How 
does he account for this? By suppression ? Of what description ? 

Mr, Walker is no doubt quite right in suying that a teal 
tree has grent powers of resistanoe ngainst fire. Bnt he seems 
to overlook the fact that the dumage tothe growth of the ttee is 
caused by the scorching of the bark, which interferes with the 
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tisirig of the sap ; and it is to thia cause that in the majority of eases 
the injury is due in the growth of the tree, which Mr, Walker,/ 
atthe foot of page 549, attributes to snppression by shade. The 
fire is certain : the shade can only bea supposed cause, 

However, all will agree with Mr. Walker when he says 
that the object of forest conservaney in teal forests should ke 
to increase the production of teak trees, and it certainly would 
seem useful to institute a series of careful observations, in 
different localities, to endenvour to ascertain whether ina 
climate like Lower Burma, where natural vegetation is so luxuri« 
ant, protection of the forest from fire may or may not have the 
effect of encouraging the growth of certain less valuable species 
to the detriment of the regeneration of teak. With regard to 
such detailaas ‘‘keepinga few typical areas under observation 
and noticing the extent to which they suffer from fire: and whether 
slight wounds develope into large ones, or gradually heal up” ete., 
Mr. Walker himself might be so good as to carry out experi- 
mental observations himself and communicate the result to the 
Indian Forester. Such results, ina practical form, would be 
interesting to all its readers; indeed a pennyworth .of practice is 
worth many pages of speculative discussion. 

. Avy Ox Paorectionist. 


~~ 


A Portrait Gallery of Forest Officers: 

Ispovutp like to make a collection of rigned and dated photo~ 
graphs of as many Indian Forest Officers as possible for an album 
to be kept in the Library of the Forest School at Dehra, Such a 
collection would in time become quite historic and full of interest, 

May I, through the Indian Forester, ask Forest Officers if 
they will be ro good as to let ine have their photographs for this 
purpose, I should be very much obliged to them, 


Dehra Dun, 4th February 1904, A. G. Horart-Hamppen, 


Reproduction by Sucker Shoots. 

THE term root-sucker hus become an expression of ordinary 
parlance, but it is possible that some botanists would laugh at the 
term, for a root is supposed to differ froma stem and ita 
branches by (infer alia) the former never producing leaf-hnda, 
Root-suckera are the youny shoots that spring up from intervals 
of what are ordinarily called lateral roots, but more strictly speak 
ing perhaps should be underground branches ; at these intervals 
the buds send up vertical stemlets and downwards root-lets 5 
perhaps ahetter expression for these growths would he sucker 
shoots, which would contrast this mode of reproduction with 
that of coppice shoots. 

‘ It is rather surprising how little attention is paid to repro- 
duetion by sucker shoots ; it does not appear to have met with 
as much recognition as it would seem to deserve. 

’ In looking through Gamble’s revised Manual of Timbera 
for instance, whereas in so many instances the varions species 
are said to “reproduce well from seed and from coppice,” and even 
‘from cuttings and slips,” 1 think there are only ten species, 
Ougeiniu dulbergioides, Dalbergia sissoo, Pterocarpus santulinus, 
Acacia dealbaia, Ligspyrus meanoxylun Cie oeig Tumentosa), 
Millingtonia hortensis, Stereospermum chelonotiles, Anicennia 
ofciyulis, Aricearpus hirsuta, Populus euphratica, which are 
definitely stated to reproduce from sucker-shoots, and two others 
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Heritiera. minor, Rhizophora mueronata, in which this mode 
of. reproduction is distinetly hinted at but not definitely 
stated. 

Again, Sir D. Brandis, in his Forest Flora, mentions only 
the following nine species:—Adlauthus glandulosa, Bulanites 
rogburghti, Zizyphus nummularia, Prosopis spicigera, Cornus 
sanguinea, Diospyrus melanoxylon (including Tomentosa and 
Tupru), Hippophu salicifolia, Alnue incana, and Populus 
tremula, 

In my peregrinations of the lat few years, my attention has 
been drawn to the fact that a very large number of woody plants 
produce sucker-shoots, and the following may be mention 
Polyalthiw cerasoides, Anonu squamosa, Kydia calycina, Heli: 
teres isova, Evintaena quingqueloculauris, Grewia orbiculata, yle 
marmelos, Balanites Rouburghii, Boswellia serrata, Balsamoden- 
dron (Protium) candatum, Melia indica, Soymida febrifugs, 
Chloronylon swietenia, Celastrue emurginata, Etaodendrun 
Rowhurghii, Sehieichera trijuga, Dodonea viscoad, Buchanania 
latifolia, Odina wodier, Ougeinia dalbergioider, Dulbergia lati- 
folia, Dalbergia sissoo, Dalbergia paniculata, Pongamia glabra, 
Veracarpus marsupium, Cusein fistula, Cussia auriculuta, 
Casyia montana, Cassia Siamea, Tamarindus indica, Xylia 
dolubriformis, Acacia eburnea, Acucia lenoophlar, Acacia 
Gravier, Acacia catechu, Albizzia procera, Albizia amara, 
Albiazia odoratiasima, Pithecolobium dulce, Terminalia tomen- 
tosa, Anogeissua latifolia, Alangium Lamurekii, Randia 
dumetorum, Izora, parviflora, Morinda tinctoria, Lumnitena 
racemosa, Aégiceras majus, Uiospyros melanoxylon (including 
Tomentosa’, Jinspyros  chlororylon, Schrebera swietenioides, 
Weightia tinetoria, Millingtonia harlensis, Dolichandrone 
falcata and ertapa, Tecoma stans, Heterophragma adenophyll um, 
Lantana camora, Teciona grandis, Vitex negundo, Piter ale 
tissima, Anicennia officinalis, Suntalum album, Bridelia retusa, 
Flueygia lencopyrus, Mallotus philippinensis, Antideema gha- 
sembilla, Excweuria Agatlochit. 

It may perhaps be interesting to locate where some of these 
were found producing sucker-shoots. 

In the Indian Forester some years ago there was an article 
about the black wood (Dulbergia latifolia) and its reproduction 
from sucker-shoots ; but in the fellings recently conducted in the 
Nallamalais of Kurnool there are prolific sucker-shoots both of thia 
species and of Dulbergia paniculata whilst in the Chirala plan- 
tation of Bopatla taluq, in the Kistna district, there are several 
sucker-rhoots between each pair of plants of Dalbergia sissoo 
planted six yeurs ago. When [was in Cochin nearly four years ago 
the Conservator, Mr. Alwar Chetty, pointed out to me how very 
prolifically the iron wood (Xylia dolabriformis) was springing 
up from sucker-shoots, especially in areas which had been burnt 
over by fires and where’ the roots where at all exposed, 
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In Coimbatore district. on the Dimbham (16-17 mile) and Bel- 
Inji ghauts, Ougeinia dalberyioides shows fine example of the same 
method of reproduction, whilst sandal in that district has latterly 
been propagated chiefly hy that means, the example having been 
set hy Mr. P. M. Lushington, who first instituted the method 
of exposing the upper surface of those roots that were too small 
tobe dug up for sale. The same takes place also at Sandur 
forests in Bellary, 

When pulling up what appeared to be seedlings of babul 
(Acacia arabica) in the Kiatna district, they were found not to be 
seedlings at al, but sucker-shoots ; and this operation was done 
similarly for the white babut Acacia lextophiaa, Cassia fistuln, 
and Cassia auriculata. The babuls ‘including Acacia eburnea), 
Prosopis spicigera, and Melia. indica, were found to be similarly 

* reproducing themselves in the Khojjapalli Reserve in Anantapur 
district, and in many other places in that and the Kurnool 
district. 

By far the greater part of these species were noticed in 
this way, however, on the road from Kallipatti to Ramandrug in 
the Bellary district, where the eutting on the side of the road 
offers excellent facilities for seeing the root system. In that 
locality it was found that Hardwiskia binata, satinwood (Chlor- 
oxylon swietenta), ehony (ioepyras melanoxylon}, Anoyeissus 
lutifolia, Cutch (Acacia catechu), Schleichera trijuga, and lan- 
tana, all produced a most abundant crop of sucker-shoots, whilst 
teak (Tectona grandis) and Terminalia tomentosa produced 
very few, kino (pteracorpus mareupium) hardly any, aud lesser 
venteak (Lagerstramia parviflora) none at all. 

In the mangrove swamps near Nizampatam in Kistna district, 
Lumuiteera, Anicennia, Aiyiceras, and Kececaria were all 
seen to produce them ; but there was also # copious growth from 
seed, which (as did also to an enormous extent that of Derrie 
uligivzosa) collected in long series of lines along the leve) of thé 
high tide. 

Finally, Mr. Cowley-Brown, Working Plans Officer, iuforma 
me that iv pulling up what he believed to be eal seedlings (Shorea 
robust) he has found them also ta belong to the raot aystem of a 
larger plant of the same species. 

In the cass of black and white babuls (Acacia arabica and 
leucophien), of Cutch (Acacia catechu, variety Sundra), of 
Prosopis spiciyera and a few others, the mode in which these 
sucker-shoots developed was sometimes most remarkable and 
characteristic : they came out usually in radiating lines around the 
stump of the tree (especially of trees that had been felled), and 
very often those nearest the tree were largest, gradually getting 
smaller and smaller along the line ag they were further away 
from the,etump. 

There almost always (but net always apparently) seems to 
bea better chance of suckers springing up when a portion of the 
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upper surface of the lateral root (or underground branch) is exposed 
in plices ; and as mentioned above, they seem to come up more 
prolifically from trees which have been felled 5 the-former develop- 
ment, 1 presume, is due to the tendency to form buds under 
the action of light ‘or perhaps rather due to the tendency of such 
buds to lie dormant when not exposed to light); the latter develop- 
ment to the tendency of the sup to go to other parts of the tree 
when it is impossible for it to rise up the trunk owing to its having 
been felled. 

Thave always heard it said that babul ‘Acacia arabica) re- 
generated itself most. prolifically from self-sown seed} thatit does 
g0, 1 do not deny ; but I have found that # very fair percentage 
of what I alwaya supposed to be seedlings ‘and have found several 
other officers have made the sue mistake) have been these 
sucker-shoots : and I have wondered since then whether by any ” 
chance other gregarious species do not, after a heavy thinning. 
likewise produce a large percentage of what are ordinarily supr 
posed to be seedlings but really sueker-shoots. s 

Tt has seemed to me too that in. some of the terribly 
mutilated forest’ growths and scrubs that we come across, a very 
Jarge proportion: of the growth is from these sucker-shoots, 
possibly also backed down to form an apology fora coppice, 
put. practically reproducing itself to a lurge extent from sucker- 
aboots; and in the case of hills where vegetation has heen cleared 
ont almost altogether, would it uot be advantageous to try. and 
make use of this growth, finding out the root system of trees 
that still grow, and eapose their roots (i. ¢., underground branches) 
in the endeavour to make them produce sucker-shoots some 
distance away from the parent tree ? t 

Inthe Adoni taluk of the Bellary district the ryots Lave 
adopted a method of planting, whieh is both curious and at the 
same time most successful. They raise small bunds about 1 to 
2feet high, and dibble in seeds chiefly nim, (Melia indica) 
just before the rains on the tops of these bunds. They pay no. 
further attention to them, neither water nor calture them; and 
yet the results in most cases have been excellent. 

It might be advantageous therefore in>eome of the almost 
bare hillsites, such as are so frequent in: the Ceded Districts, 
to combine these two principles, extract the earth from the 
underground branches of existing trees, so us to produce sucker~ 
shoots, and with that earth raise bunds in which to dibble seeds 
of plants likely to grow in the vicinity. If by means of these 
bunds the young trees could be induced to sprend their roots 
into the crevices ot rocks, it might be possible to clothe areas; 
which at present look well-nigh hopeless. ¢ 

‘Ay regards the differences. between this. method of repro- 
duction and coppice, it might be suggested that coppice forms’ 
on an old stump and on an old root, both of which are liable to rot 
away ; whercas from suckers, the exposed surface of the under=! 
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ground branch need not be damaged in such a way that at the point 
of reproduction water would have a tendency to lodge and thereby 
rot the parent stock. and it would form a root of its own at the 
same time as it form’s a stem of its own, Again, whereas in 
coppice the new shoot comes up on the site of the parent stem, 
with sucker-shoots they would come up at various distances away 
from the parent stem, and tend to cover the ground in a shorter 
space of time. 

For these reasons, therefore, it seems to me that a system 
of reproduction by sucker-shoots deserves closer attention than 
has hitherto been paid to it. 

A. W. Luswinaton. 


“ The Woodman’s Handbook, Part 2.” 

Tats is Bulletin No. 36 of the United States Bureau of Forestry, 
by Professor Henry Solon Graves, Director of the Yale Forest 
School. It is unfortunately not available to the public at large, 
andis only issued on avery limited scale, becanse it contains a 
number of copyright tables, the use of which was only permitted 
on this condition. ‘The first volume, which is of a comfortable 
pocket size, contains rules for finding the contents of logs and 
standing trees, contents tables, volume tables for different species, 
method of estimating timber, a brief outline of working-plans, 
and descriptions of forest instruments. The second volume will 
contain directions for studying the growth of trees, tables of 
growth, directions for the study of future production of forests, 
tables of future yield, and miscellaneous tables, of course, with 
reference to American species principally. 

Tn the Stater the enbic foot ia little used in practical work, 
The Iumbermanhas been master of the situation, and all he has 
cared to know has heen the number of running feet of planke 
obtainable from a tree of given size, Hence the origin of ‘ hoard 
measure” and the existence of over forty “ log rules” used in 
different localities. Each of these log rules is based on calcu~ 
lation or on actual experiment of the number of feet of planking 
obtainable from a given sample-log or set of logs, and no two of 
the forty can agree as to the number of feet of inch plank obtain- 
able from a given tree, otherwise they could not all exist. When 
it ia added that each rule has two or three different local names, 
some iden can be formed of the gonfusion. Many of these log 
rules are prescribed in the statutes of the various States, but 
lumhermen seem to conform to the statute just so long as it suits 
them. 

The unit of board measure is the borrd foot, which ia the 
contents of a board one foot square and one inch thick. So far 
g0 good ; twelva hoard feet make ane cubic foot, but regardless 
of waste. A further quite arbitrary deduction ie made hy eetimate 
in case of defects if any exist, There js alsa frequently a unit 
of eale, called the “ market” or “standard.” This is a log twelve 
feet or thirteen feet long, and 19, or 21. of 22 or 24 inches thick 
at the small end inside bark, as the ease may be. The utility of 
the “standard” is not clear. To the outsider it would appear 
thatetle hundred or the thousand of running feet would be 
infinitely less complicated. Only long pieces are measured by 
the foot cube when used for spurs or square timber. 
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Firewood, small pulpwood, and material cut into short sticks 
for * excelsior” (whatever stntf that may be) is usually measured 
by the cord. A cord is 128 cnbie stacked feet. If in 4-foot 
Jengths, the cord is 4 feet high and 8 feet long, If it is 5 feet long 
the cord is 4 feet high and 64 feet long. If it is pulpwood 5 feet 
long the cord is 4 feet high and 8 feet long, If cut shorter the cord 
is still 4 feet high and 8 feet long, but the price is cut shorter to 
match. A “cord foot” is an eighth of a cord, that is, 4 feet high 
and | foot long. A “foot of cord wood” means a ‘cord foot.” A 
“surface foot ” is as measured on the side of the stack. Cordwood 
is sometimes measured with callipers. Instead of stacking into 
cords, the average diameter of each log is taken, and the number 
of cords found from a table expressed in “ cylinarical feet.” The 
“cylindrical foot” is the same as the ‘stacked cubic foot,” or 
the 128th part ofa cord. The cubic contentein cubic feet cylindrical 
is for nd by squaring the average dimneter in inches, maltiplying 
by the length in feet, and dividing by 144. 

The chapter on estimating standing timber is short but 
practical. “‘The term “cruising” is used to denote the systematic 
manner in which the valuer extends Lix operntions froin one place 
tothe next. Tally sheets are used instead of note-books. Several 
methods of taking heights are given and illustrated, together with 
various instruments used, There is a specimen map. and ‘alto- 
gether the handbook will be one of the most useful and valued 
possessions of the American forester. 


V-SHIKAR AND TRAVEL. 


The Long Round to Engiand. » , 
Tux journey home from India by Japan and North America 
presents many lines of interest. The reverse tour has alrendy 
been described in these pages in the last few months, from what 
muy be called the social side, and no apology is needed for the 
following account, dealing mainly with the forests of the countries 
traversed ; indeed, come description ia due both on account of the 
exceeding courtesy and kindness which the writer received from 
the forest authorities, and of the interest ‘of the many different 
forest scenes which passed rapidly before: his eyes during thé 
four months spent on the way. By personal explanations, by 
maps and pamphlets given with a generous hand, the authorities 
endeavoured to give a full, general but concise impression of forest 
conditions; but the areas and inlerests involved are vast, and the 
writer fvels that he only entered the ante-rooms of huge buildir gs 


and that what he saw in them was only imperfectly focussed to 
his eves, 


“The photographs show @ virgin forest of Cryptomeria Japonica nnd a 
plantation & to lu" years old of Uryptomeria Japonica and Chameecyparia 
obtusa with a 40-yeats o:d plantation of Cryptomeria Japonica hehind.” 


pate 
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From Inota to Japan. 

Starting from Northern India, then, the jonrney to Tuticorin 
by rail through Bombay and Madras affords an interesting 
glimpse of the variety of the conditions of life in certain provinces 
and Native States, as also of the forest. vegetation and ite treatment, 
but it is not recommended at the end of Mareb on account of Whe 
hent. Poona and Cuddapah were passed through at night, The 
scrub forests of Lalitpur and Madura area pleasing contrast to 
those—or their remains—of parts of the Deccan. ‘The instinct of 
forest conservation is instilled not inborn—is a truth whieh 
impresses ilself incessantly on such a journey as this. Fortunate 
are those nations which, when their instinct is appenled to, still 
have valuable forests in their midat, for they can quiekly grasp ita 
value. 

A three days’ wait at Colombo for the North German Lloyd 
Bayern was pleasantly turned to accouut in a run up to Kady 
and the Peradeniya Gardens hard by. After the vegetation 
of the dry hot plains of India, the iusnriant growth and the 
dense vegetation of the damp heat of Ceylon are a revelation. 
The roft-moulded Cinghalese also form a strong contrast. to the 
men of Northern India, The Gardeus ure world-famous and well 
worth a visit by any one, whether botanist or not. One voyage 
to Nagasaki wos varied hy stoppages at Penang, Singapore, 
Hongkong and Shanghai, the last three being of Special interest, 
and having their commercial prosperity stamped very plainly in 
their busy streets and population. At Singapore are ‘ood 
Botanical Gardens. At Hongkong the slopes of the Peak. have 
been planted up with temperate species to a considerable extent. 
A two days’ wait at Hongkong was snffivient for the highly 
interesting short trip to Canton, which should on no account be 
missed if the opportunity for making it occurs, The numerous 
narrow streels with deep open-frouted shops, of excellent, quality 
and great variety, the river full of craft, the walls with their 
obsolete guns, and the Chiraman in his own home are the chief 
sights. One or two timber-yards were cursorily visited. All the 
larger building timber seen was of a fast-growing pine floated 
down the West River from some distance upstream in baulke 
about 15'x 16" x18" or in the round. The honses are of grey 
brick, but there is much timber and bamboo work in them, Tnase 
much also as fuel shops were seen alternating with the better 
eluss shops in the city, that trade is evidently profitable, ‘The 
orders against the illicit cutting of trees in the neighbourhood 
are said to be strictly enforecd, 

Of Shanghai, the shipyards, the river front in the interna 
tional quorter, the red brick suburban residences, and the poplars 
and tillow3; which form a large percentnge of the roadside treea 
remain engraved on the writer's memory. Thence the Siberia 
dropped agnin down the discoloured waters of the Yang-tse, and » 
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bitterly cold three—days’ passage brought us to the first port fo 
Japan, Nagasnki, Another thirty-six hours, through the Straits 
of Xhimonoxeki and the benutifal lolund Sea, and we were landed 
at Kobe. 

TaPane 

It is not the writer’s intention to describe again the beauties 
of Japan. Hundreds of pens have attempted it. Suffice it to sny 
that owing to the extreme kindness of the authorities in deputing 
an officer of high atanding for the tour of twenty days, and to the 
untiring zeal and . never-failing attention of the latter, a con- 
siderable amount of ground was covered between Kobe and 
Aomori in the north of the main Island, and all difficulties of 
travel and living were smoothed. 

Our time was equally divided between town and country, in 
this case foresta,~a course strongly recommended on acennnt, of 
the contrast of life and variety of scene presented. The town 
and city life, the ancient castl«a and pulaces, the shrines and 
temples huilt almost entirely of wood, and in which some of the 
finest and most massive woodwork is to be seen, the narrow streets 
with their small wooden houses, the picturesque busy population 
are all strange, all intereating. ‘Io the European the charm of 
Jupan lies in its nearness to the feudal past and the quaint 
ceremonies and other artistic reminiscences of that pact, as well as 
in ita beautiful acenery, while our interest js stimulated by the 
energy, ton imitative it may be, and manufacturing enterprise by 
which the nation las brought itself up toa modern standard. Two 
opposite examples come vividly back to us—the cherry-blossom 
dance, performed in Kyoto, whose delicate but brightly artistic 
charm, together with that of the tea ceremonirs preceding it, must 
be ween to be in any way appreciated, and, on the other band, the 
extreme development of the telephone service in the principal 
streets of the commercial city of Osaka, partly no doubt on 
account of the want of locomotion other than pedestrian, 
Aa forestry in Japan is a sealed book to most foresters, our wish is 
to give here # general idea of the country in reference to ita 
forests and of the work and organisation of the Forest Department, 
Of the forest areas belonging to the State, only those of the main 
Island, Nippoo, and of Shikoku and Kinshin are under the 
Borenn of forestry, whose headquarters are at Tokio. Those of 
the Northern Island, Yezo or Hokkaido, and of Formosa are under 
the authority of their respective Governors, The following 
serail have reference to the firet three islands, and especially to 

Nippon. 

CuimaTe aND LOCALITY. 
. In ite sitnation and relation to ocean currents Japan is well 
compared with the British Isles, The first is however consider- 
ably bigger in area, and owing in part to ite greater \ength and 
want of compactness the difference in temperature between Yero 
and Kinsbin is large. Yezo is within the same isotbermal lines 
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fk the north of the British Isles and the south of Norway, while 
Kioshin and the southern shores of Nippon have Mediterranean 
temperatures. ‘Thia agrees with the writer's experience of the 
strength of the sun in the first half of May. Walking inthe valleys 
in Nippon then is Jess pleasanc than riding in a rickxhaw. The 
Japanese / frequently use umbrellas in the sun in May, by no 
means the hottest month. The rainfall is large. In practically no 
part of the main Island is it less than 4¢ inches and in a consider- 
able aren it is over 300 inches, Where the State forests lie thickest 
it would appear to be generally between 50 and 75 inches, It is 
spread well over the twelve months, Japan hag thus a fine 
growing climate for forests. 

It is also a country of great undulations and high mountains, 
Corresponding with the ever-present hills is the depth of water 
close inshore, the passage of large steamers throngh the narrows 
of the Inland sen ia a striking illustration of this. In the well- 
known book Things Japanese it ia stated that only 12 per cent. 
of the land is cultivable, but the percentage within the three islands 
is probably larger. Be this ax it may, the fact that 55 per cent. of 
their anrface is estimated to be still tinder forest, though the large 
population of 40,000,000 Japanese is mainly dependent on the 
Jand, ia sufficient proof of the mountainous nature of the islands. 
The geological features appear to be very varied. The western 
portion of the main Island is largely of tertiary or recent forma- 
tions, with lower but still very considerable elevations. In the 
eastern and north-eastern parts, as a 1eeult of greater upheaval in 
conjunction with or ax a consequence of gigantic igneous forces 
at work, the mountain ranges are higher, with many peaka of 
6000 feet to BOCL feet aud the older rock series have been more 
largely exposed. Within comparatively small areas the variations 
of the strata and rock formations are very great, metamorphic action 
having also played » large part. In thie portion of Japan the 
now extinct volcanoes thrust themselves prominently before the 
interested eyes of the traveller, some of them being very fine. Sach 
are the leading characteristics of the locality and climate, and 
grazing, ae contrasted with the same in India, being almost nil, 
it follows that there are no hindrances to a soil covering of suffi- 
cient depth and freshness, while numbers of streams and rivers 
descend from the hillsides to water the rich cultivation on their 
lower slopes and in the valleys and plains of moderate aren, which 
lie with few exceptions towards or along the seashore. . 

Economy OF LAND. 

The landscapes ot Japan are invariably pretty and interest- 
ing, the first owing to the general features already mentioned and 
the second owing to the careful economy of land, especially 
culturable land, practised for many generations past. The 
Jargeness of the landscapes forms a somewhat curions contrast to 


‘the life of the Japanese, the chief characteristic of which is its 


minuteness both in the arts and in many other aspects, All the 
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cultyrable land is highly cultivated, and where possible irrigated by 
canals, wells or tanks, and in the warmer sonth two cropa a year 
are taken off it. ‘The mutherry is largely grown, and the bark 
uve l for piper and the leaves for the propagation of silk worms. 
As already mentioned, the greater part of the population is agr 
cultural or rural. ‘The picturesqueness of the country distrie 
is much enhanced by the namerons pretty and neatly burlt villages 5 
while the low lands hold rich cultivation, interspersed with 
bamboo pluntations and in some parte. with small wood-lots, 
Speuting generally, the low hills nearly adjoining the cul- 
tivation are covered with tree-growth and will be found of 
to belong to small owners, as is evident from the patchy aspect 
the hillsides, while the slopes of the mountains rising behind 
ara used as grazing grounds and are bare of forest growth 
orelse are clud with forest and belong to the State or large 
private owners. ‘The qnahty of the woods belonging to small 
owners naturally varies greatly. On the whole they are young. Of 
those seen in Nippon, a large portion were of red pine, of riddle 
or yonnyer age and of artificial origin; there is ulso much coppice 
forest of mixed broadleaved species, oak, beech ete, on a rota- 
tion of ahont 20 years, and plantations of Cryptomeria Japonica 
ara also common. Some of the young red pine woods are of the 
best quality, Near Tokio mach of the eulturable land in the 
plain is kept under uch forest hy private owners, owing to the 
big demand in the capital, and also withont doubt to the low 
assessment on forest lund... In the western part of Nippon on the 
sundly aoils tho pine foreets on the hills are of large extent, but mueh 
deundation of the sail has been cansed by the national system of 
clear entting, which, however, 18 now being repaired to some extent 
by artificial regeneration, ‘The Stute forests mostly lie in the 
northern part of the main Island, which is cooler and more 
monntainous, ‘The lower slopes of the mountains are largely 
given up to grazing, large numbers of horses being bred in the 
north, 

‘The land tax is 3} per cent. of the land value on cultivation, 
but the remainder, ineiading private forests, is very lightly 
assessed, 

‘Tho aren of the three islands, Nippon, Shikoku, Kinshin, is 
abant 120,0.0 square miles, Of this the forest area ia about 
63,000 square miles, of which 25,000 square miles is State forest, 
the remaining area being made up of a considerable prea of Crown 
forest, some small monicipsl forests, areas belonging to the 
Chureh, and other private forests, . 

PUuIscipal FOREST TREES, 

Chief among the coniferons species in these islands are Cryp- 
tomeria Japonica (Sdgi); Chamcecyparis obtusa (Hinokin; Pinna 
densiflroa (Aka-mutsn, red pine) widespread ; Pinas ‘Thunbergi- 
(Kro mateu, black pine) chiefly along the shores of the Inland sea 5 
Vhujopais dolabrata (Hiba), Abied firma (Momi). Among the 
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broadleaved species Quercus serrata (Kunagi) and several other 
oaks, and Fagus sylvatica var, Asiatica (Buna) form a considerable 
Proportion of the coppice forests, and the latter mixed with 
conifers occurs in high forest, The most valuable species in high 
forest are Telkowa acuminata (Keyaki)and Cinnamomum camphora 
(Kusu-nuki, camphor). The first grows to large dimensions (5 feet 
diameter, 100 feet height) on voleanio soil in-mixture with 
oaks and has something of the appearance of beech. The. 
timber is considerably hike teak in appearance and quality. 
Camphor grows in Kinshin and in large quantities in Formosa. 
Tho timber finely grained and grows to large dimensions, Of 
the conifere, Sugi, Hinoki, Hibs ate all fine-grained timbers, 
Lire oF THE PEOPLE AND USE OF Woop 

Tt ia desirable to add a few lines on the life of the Japanese 
in its bearing on the forests and the forest question. A very 
large majority of the houses, both in town and country, are 
built entirely of wood with tiled roofs. The houses are small. 
The timber used is mainly coniferous —red pine for the poorer 
elaas and Cryptomeria and Thujopsis where the more valuable 
kind of timber is required. In the rural districts the roofing is 
often of bark, especially that of Cryptomeria. 

The woodwork is simple and, except in the north, very Deat 
and artistic and often beautifully polished, Strange to say it is 
almost all done by hand, there being only some five or six saw- 
mills in the country, The carpenters’ tools too are decidedly 
Primitive, the hand saws being very short and deep bladed. Much 
of the best woodwork of large dimensions is seen in the numerous 
Buddhist and Shinto temples, where large beams and pillars of 
Cryptomeria and Teikowa nre seen being inspected with much 
interest by the Japanese, 

Amovg some of the other principal uses of wood, barrel 
staves are split in the forest rom bine and Cryptomeria, matches 
are male in Kobe from wood from private forests, tea-boxes, now 
being largely exported to Ceylon, and chopsticks are made of the 
wood of Abies forma. Shingles are also largely turned out. Little 
paper pulp is made at. present, paper being prepared chiefly from 
moulberry bark and straw. Charcoal is burnt from twenty different 
species, including oaks, and is very largely used for heating and 
amoking urns. Clogs, which with grass sandals are almost 
universally used instead of boots, are made from the wood of 
Kiri, a fast-growing tree which is largely grown in open grovea: 
round villages. 

The demand for wood of all kinds is thus very great, and at’ 
Jeasl in private forests there is a continual tendency towarde 
lowering the cutting rotation. Partly no doubt this ia the effect 
of the extensive cuttings which took place in the years succeeding 
1868 (which are referred to again later on); and it isso in’ 
spite of the Planting work to replace clear cuttings, hoth of which 
ara. parte of the national aystem or -instinct of forestry. The: 
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prices of timber are somewhat high, those of Cryptomeria ond 

Chamcecyparis being roughly 6d. per cubic foot and pines about 

3d. Railway rates are approximately 4d. per mile per ton. 
GovERNMENT. % 

‘Aa in other civilised countries, there is a central Government 
with offices or departments, and the heads of the latter are 
selected from the political party having the majority in the two 
representative bodies, the Upper and Lower Houses or Diets, and 
eompose the Cabinet. ‘The members of the/Upper Honse have 
more important share in the Government of the country than is 
the case with the House of Lords in Great Britnin, The members 
of the Lower House are salaried, ‘The Department of Agriculture 
and Commerce ia represented in the Cubinet. The Bureau of 
Forestry is one of its branches. ‘Two of the secretaries of the 
Bureuv are present in the House during the parliamentary seasion 
to give information as it may be required, 

Very important to the well-being of the rural districts and of 
the forests as a whole ia the division of Japan into prefectures or 
keen, of which the three islands referred to here contain thirtyfive. 
The Governors of ken have important administrative and 
Jegal funetions, with branch offices of various departments under. 
their control, They have no jurisdiction over State forests. ln 
only four or five of the ken as yet are there forest offices for 
‘oivil” forests; these are concerned with the management of 
experimental forests for the benefit of village communities and 
for the encouragement: of planting or sowing by a free distribution 
of plants and seeds or the same on payment, In all prefectures 
there are now restrictions on cutting on sandhills or at sources 
of streams, but not at present very rigidly enforced. Conservators 
of State forests advise in this. A short description of prefectural 
schools for instruction in agriculture and forestry is given 
later on. 

Pas? HISTORY OF THE FORESTS. : 

In order now to understand the present condition of the 
State forests and their origin as such, as well ag the evolution 
of the Bureau, we must go back a few years. 

‘The retirement of the Shoguns and restoration of the Mikado 
to the actual government of Japan in the year 1868 is for the 
forests, aa for al} else, the critical point in the modern history of 
Japan. Up to that date there survived feudal Government under 
sneceeding Shoguns, who, though in each case nominally the 
principal feudal lord, actually and hereditarily ruled the country 
for several centuries. Such a system was an impossible survival 
ja these modern times, unless the country vemnined closed to 
foreigners, and when the United States and European Powers 
insisted upon it being opened to freer intercourse, the Shogun and 
the feudal lords (or Daimys), retiring from power, gave np all 
political and private rights of lordship, and a complete change and 


modernising of the Government came about, which is bardly yet, 
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The laws had to be newly codified among ather up- 
heavals of old institutions, and it was twenty years or more before 
the conditions of rights of property were finally settied. 

The effect of such a sudden change on such property as the 
forests can easily ba appreciated. Under the feudal syatem stabi- 
Kity and # continuous policy were guaranteed, the foreata were 
preserved with considerable care, and planting was practised, but 
80 soon as restrictions were removed and they became commott 
property, very heavy cuttings were made by neighbouring Villagers 
and landholders in all within easy reach of the market, 5 
‘+ Tt was in the year 1878 that the question of the reservation 
and administration of the national forest property first came inta 
prominence. The prime movers were officials assisted by some 
public apirited men, among them the famous Count Yamegatn, 
but there was much opposition from the villagers and other 
private interests. At that time the distinction was drawn between 
the private and State forests and somewhat rough maps were 
made illustrating these and their boundaries. Up to 1885 the 
State forests were administered by the Governors of Prefectures, 
and-in that year the staff of management was first organised, 
twenty-one circles being formed and placed under the Department 
of Agriculture and Commerce. A first forest school for the 
training of rangers hed been started in 1882 at Nishignhara, The 
important ussociation of private owners and others interested in the 
welfare of the forests, the Forestry Society, came into existence 
about this time, 


Fonesr Laws, 


The nécessity of enacting forest Iaws was quickly felt, The 
first draft was made in 1882 by officers who had returned from 
training in Germany, but it wad too advanced for the general 
conditions of the country and the incomplete state in which 
ener legislation then was, and thus the so-called common 

orest Law was not promulgated until 1897. _[t deals with State, 
crown, private, municipal forests and those belonging to religious 
bodies, and places certain restrictions on the cutting and cultivas 
tion of those of the last three classes. Ita enforcement lies with 
Police and forest officers, who have powers of arrest and of taking 
evidence. The maximum punishment is two years’ imprisonment 
or payment of double the value of the produce concerned. A 
second law called the State Forest Law, dealing among other 
things with the part interest of private persons in State forests, 
‘was enacted & year or two ngo. 

Present organaation or tae Fousss Derantmens. 

The organisation of the Forest Department in Japan and the 
Tonnagement of the forests are based in the main upon the Ger- 
man model, but both are as yet. incomplete, and the organisation 
ts at present very central, mainly owing to numerous claims to 
forests and forest land put forward and not yet decided, and to the 
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want ofa fall-trained staff, especially in the subordinate estnb- 
Jishment, and the dificulty in obtaining satisfactory rectuite, In 
several respects the position is analogous with that in India nearly 
twenty years ago. 

The Forestry Bureau ot central administration is divided into 
five branches, each under a Director with twenty or more clerks, 
the whole being under the Director-General of the Department. 
The branches are those of general adusnistration, accounts, 
forest works (survey, working plans, plantations, demarcation), 
miscellaneous (chiefly appointments and personal matters) 
and special claims, . For a clear understanding of the state of 
things, it must be explained here that owing to the manner in 
which the old feudal aystem passed away and to the position and 
proprietary status of the Church, no fewer than 22,000 claims 
affecting 10 per cent. of the whole area of State forests were put in 
by corporations and private persons of all kinds, especially to the 
more valuable portions, The special claims branch, appointed 
five years ago, has dealt alrendy with 12,000 of the smaller claime, 
and the Upper Diet has now ruled that alt claims must have been 
firat presented within the five years, 1868 to 1873, and must be 
supported by written evidence. But though the work has been 
thus far simplified, it is still extremely complicated, because 
adequate records are available from long periods of time, parti- 
cularly in the case of religious houses. Many large interests are 
involved in these claims, the splendid old cryptomeria forest at 
Koyasan, which was visited by the writer, and which eurrounds 
an ancient burying ground, being the object of one of them, but 
only about 6 per cent. of the decisions have so far heen carried on 
into the law courts. This great work has been gresped by the 
anthorities with their usual energy and affords an estremely 
interesting instance of the difficulties presented in evolving the 
new state out of the old. 

The other abnormal feature in the organisation lies in the 
existence of certain smal) State forests which it is not desirable to 
keep as such, and in the method of their sale between the years 
4900 and 1913, By this means a special account is obtained of 
£200,000 per year, which is spent in surveying, plantations, work- 
jng-plans, demarcation and the establishments involved. | ‘The 
grosx revenue from the common account or ordinary sales of 
produce from permanent reserves, which in 1885 was £35,000, 
was £ 200,000 in 1897, and has since inereased; but the surplus is 
not large after paying for the ordinary executive establishment, 
Clearly, to complese and keep up some af the important special 
works, a second special account may be required after the year 
19:3. With regard to this, normal expansion of revenue may do 
sufficient, ns it appenrs that forests not under detailed working- 
plats are not being fully worked, 

‘Aa regards the forest worka branch and its results in the office 
and in the field, rough working-plans were completed ten yearg 


i 
i 
: 


ow 


en 


ee 


ib at 


INDIAN FORESTER, 


CRYPTOMERIA JAPONICA. 


.THE LONG ROUND TO ENGLAND. 185 


The largest specimens seen were estimated to be 5 to 6 feet in 
diameter and nearly 150 feet high and several hundred yearsold ; 
as forest trees a diameter growth of 3 feet and height-growth of. 
100 feet are general limits in old natural woods. Although some 
of these fine old woods remain in the north or aa appurtenances of 
religious houses, the very great majority of the Cryptomeria woods 
now standing have been planted. In the old woods seen in the 
Akita conservatorship the canopy, is on the whole of fair density 
and the trees are branched somewhat low down, and the absence 
of natural reproduction is very striking. This may be due to the 
extreme wetness of the soi] covering. The root system is very 
shallow. In the natural woods, the mixture of other species 
with the Cryptomeria is very small, Abies firma is one of 
them. {n Akita much reproduction of a Cephalo taxus sp. (dwarf 
yew, was noticed. The woods in Akita are now being treated 
under a rotation of 160 years, under which a maximum diameter 
growth of 2 feet and mean growth of 1 foot 8 inches is expected. 
Private forests are treated on a rotation of 60 to 0 years. 
The Cryptomeria forests, like most other coniferous forests, are 
subjected to clear cuttings: the point to which this aystem is 
carried in Japan on steep slopes opened our eyes very wide, 
Taken as a whole, the results are very excellent, oxeept in the pine 
forests on sandy soils already noticed, where a rational system is 
required badly, i 

In the or ponte forests seen, the area of a clear cutting 
on steep ground was probably nowhere more than 16 acres. 

These Cryptomeria forests are replanted mainly with C, 
Japonica and Chamcecyparis obtusa (Hinoki} The latter is 
planted in the poorer soil and on the ridges, the former in the 
hollows and damper ground, In middle class soi] both are mixed. 
The Cryptomeria naturally grows the faster of the two. In 
districts in which thinningg-sell well the plants are put in very 
closely—at | metre interval, subject to good quality of soil in the 
planting spots. Transplants of the 3rd year are planted one year 
after felling. Thinnings commence early, from the 12th year, and 
are at first frequent, the first thinnings being sold for walking 
sticks. The young woods have the appearance of being heavily 
thinned. Rope and sticks are freely used to support weak stems 
against snow! A 30 years’ old flantation of pure Cryptomeria of 
good quality was estimated to have 400 stems to thr. acre of an 
average height of 45 feet and diameter of 8 inches or 9 inches, 

A some well-known woods belonging to an owner of advanced 
idena, a large and highly successful plantation was seen which 
had been made recently on an npper grazing ground leased for 
one rotation from a village. Where the woods ure favourably 
situated no part of the Cryptomeria tree is wasted. The root 
wood and branch wood is exported, the former being used for 
barrels and roofing, while the twigs and needles are used either for 
fuel or as a fertiliser in the plantations, being spread over the soil. 
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THUJOPSIS DOLABRATA, 

Another interesting trip was one made toa natural forest of 
Thujopsis dolabrata (Hiba). a beautifully smooth-grained timber 
lasting well under water. The Japanese Beech is largely mixed 
with the Hiba at the upper elevations, but its timber is only 
jost coming into use, and it is being cut out and Hiba planted 
‘instead. The forest wae heavily cut over under the prefectural 
régime, but was protected hefore 1868. ‘Ihe Hiba grows up to 
about 90 feet on good localities, the most suitable soil being that 
derived from pure sandstone, The forest is being treated under 
the selection system, Natural reproduction is moderate, and 
where not sufficient, branches are cut and planted either just 
before the snow falls or after it melts. As the snowfell is very 
heavy, cutting is done after it is completed and has hardened, and 
it is dug out round the trees to be felled. The stumps left are 
cut again io the spring. Plantatione of Hiba’ are of about the 
game quality as those of Cryptomeria Japonica. 


‘ Export. 2 

The export arrangements in Japan present no novelties except 
the damns shown in the ahove forest. These dams are made of 
timber and earth, and the sluice-gates consist of two sets of planks 
Inid loosely longitudinally and ong above another to form the gates ; 
the outer end of each plank is tied séparately by rope to the side 
ofthe dam, and-the inner ende rest against a pole slanting slightly 
inwards towards the: pond and also tied above to the dam. This 
pole is wedged in position by another thinner pole, so that when 
the pond has been filled with water and logs and the latter pole is 
pulled out, the remainder of the gates swing free and water and 
timber pass on to the next dam perhaps mile further down. ‘In 
this way-the water-in the emall streams is used to the greatest 
advantage when the timber is being exported in the apring. The 
writer was very kindly given thé opportunity of witnessing the 
working of these dams. 

Toe FUTURE. 

A word as to the future. Japan is essentially a great forest 
growing country, If all the possible cnlturable land or that 
required for pure grazing is taken out, a very large area snitabla 
only to forest remains. Furthermore, the “leads” to the sea are 
short. Its future therefore as a great timber exporting country 
geems absolutely certain, as China alone will absorb all the timber 
offered to her, Fer the present Japan will probably find the 
machine cut wood from the Western States of America competing 
severely in the markets with her products, and besides she has not 
or ought not to have much to offer. At present too, the Bureau 
of Forestry has its hands full with the setting of its house in order, 
but it must eventually, perhaps after Jong years, become one of 
the most important departments im the Government, both as 
‘controlling the destiny of a large portion of State property and 
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aa the leader or expounder of the best policy for the working of 
the very large areas of private forest in Japan. 

Tt is the pleasure of the writer to place the information as 
kindly given him before the renders of this magazine, hoping that 
it may add to the interest aroused in all who visit the delightful 
home of our allies the Japanese, 


The Bison 

Asan old shikari, I read with interest the remarks of ** Solid Lead ” 
about the Bison. Rifles have changed since my time, but the bison 
has not, and perhaps the following account of an incident that 
happened to myself may be of some interest to your readere, 

It was abont the end of April or early in May 1863 that 
I wae prospecting for the Boree Forest Reserve, and my work 
taok meon to the low hills which extend from the Sonebudi 
Gorge westward to the Machna. It was late in the afternoon and 
Twas not in quest of game, but had with me an old double 
Westley Richards rifle, 12-bore, which carried a belted bali 
and not more than 3 drachms of powder, It was not a powerful 
weapon but good enough for a chance shot at a sambur or 
such like anima]. Going along I came on the track of a consider- 
able herd of bison, and noticing that a solitary spoor left the rest 
and went towards two or three small conical hills close hy, T 
follawed itup. I crossed the neck between two of them, and was 
going down the slope on the other side, when a large bull bison 
got up and stood some 20 or 80 yards in front of me. I got my 
rifle and fired at the joint of his shoulder. At once he came 
straight at me with kis head down. Of this I feel quite sure even 
after the lapse of years. I gave him the other barrel, which did not 
atop bim at all, and swung myself up into a small tree that was 
close by, and the bison passed under my legs. Just at that moment 
my eyce crossed the neck and was coming down the slope with 
my pony. He Jet go the pony, which hoited across the neck, 
and fled. The bison caught him fair behind with bis nose and 
pitched him a good half dozen yards, and without stopping bolted 
across the pass and escaped. The man was not really hort at all, 
beyond bruises and a xerlp wound of no importance. But in 
attending to him and getting water time passed and the night 
fell, ao I never saw the bison again, but his tracka showed thet he 
had joined the berd which moved off altogether. The whole 
thing from first to Jast did not occupy two minutes, bat I 
have a perfect recollection of it, though it happened so long ago. 

Now the question arises, did the bison really charge me ? 
Or was he only using bis natural way of escape to join the 
herd ? Forsyth, who alludes to the occurrence iz his Highlands 
of Central india always maintained that it was no rea) eharge. 
Beyond the fact that he came at me, with his head down, I cannot 
positively say. Perhaps “Solid Heud,” who certainly knows soie- 
thing about bison shooting, wilt kindly give hia opinion. 

G. F. Puanson, 
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Eugenie occidontalis—s new Species communicated 
By J. F. Bourpt.oy, F, L, 8, 


MYRTACEA. 


Eugenia occidentalis, sp. nov. 

Leaves 5—7 in. by 4—4 in. opposite, entire, linear-lanceolate, 
tapering to both ends, thinly coriaceons, veriation indistinct. 
Petiole stout, } in. Flowers white, 2 in. across, in terminal and 
lateral cymes, on long pedicels, calyx-tube white 4—1} in. long, 
funnel-shaped, lobes 4, ovate-oblong, petals 4 white on a broad 
claw, stamens white, very numerous and very thin, 14—2 in. 
Jong, style long and thin. Fruit not seen, 

A small tree only found hitherto in the forests on the banks 
of the Periyaur River iu North Travancore. Flowers January— 
April. 

Zi In the Kew Herbarium there is a specimen collected by 
Wight and marked Cochin,—April 1849. In all probability i¢ 
was obtained from the same locality as the specimen figured. 
[See Brandis’ “ Indian Trees,” page 319.] 


Strobilanthes and Natural Reproduction. 
By B. B. Oswasron, F. C. H. 


One of the characteristic features of the undergrowth in 
the temperate or middle-hill forests in the Darjeeling Division 
is the dense thicket formed by a shrubby species of stvobilanthes 
(S. pectinatua, 7. And) which covers extensive areaa to the ex- 
clusion of all other undergrowth, especially on Northern and 
Fustern aspects, under the mixed forest of oaks, chestnuts, magno- 
Hias, and laurels. 

‘This shrub Aowers periodically, and then dies. This happen- 
ed over the greater part of this Division in 1890, and again in 
1902, showing that the life of a generation is 12 years, 

Like most of its congeners it yields a good fodder, and the 
dry stems burn well, and are collected on a large scale by the 
poorer inhabitants a year alter the death of the plant, 

It usually attains a height of about 10 feet with a girth of 9 
inches, though larger individuals may often be seen, and I have a 
apecimen 15 inches in girth. 
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It affords an exceedingly dense shade, in spite of which 
seedlings of most of the more valnable timber trees are able to 
persist heneath it, and having done so antil the periodic seeding 
they get a chance of keeping their heads above the new gener- 
ation of the strobilanth. 

The weak point in the regeneration of the forest, however, 
shows itself the year after the death of the strobilanth, for at this 
stage the cattle (and most of the forests in question are subject to’ 
grazing) find their favourite fodder gone, with the natural reeult 
that they turn their attention to the few tree seedlings which 
may happen to be on the ground, and devour them. 

The remedy which at once snggests itself is to close the 
forest to grazing for » céuple of years or so after the seeding of 
the strobilanth, but unfortunately this is at present impracticable. 
An experiment was made in 1902, which consisted in cutting the 
strobilanth over an area of 6 acres in the month of June, when it 
had commenced to flower. 

The experiment proved successful, and the strobilanth was 
practically exterminated on the area treated. It is, however, T 
think, doubtful whether much would be gained by the wholesale 
extermination of this plant for the reasona explained above. . 

Another shrubby species of this genus (3. Helictue) which. 
iw also gregarious, Lut of less importance owing to its comparative 
rarity, also flowered and died in 1902, 3 

Tecan find no record of any previous flowering of this species,. 
and consequently its * period” is not known, 

It is a very handsome shurb with its zig-zag spikes of pure 
white flowers. oot 

While on the subject of strobilanthes it may not be out 
of place to recall the fact that S. wallichii, which is such a 
pest in the karshu onk and fir forests of the Jaunsar Division of 
the School Circle, flowered and died in 1894 (I had the good for- 
tune to be a witness of this, and a finer sight than the blaze of 
Purple blossoms I have rarely seen). ‘The “ period ” of this species 
being alao 12 years, it follows that it will again fower in 190@, and 
it will be in the summer of that yenr that any steps to exterminate 
it might most profitably be undertaken. Should a campaign 
against this species be decided upon, I would suggest that the 
leafy branohlets (which alone herr flowers) should be sickled off 
in July or August over the areas tuken in hand. This could be 
cheaply and rapidly done at a cost, } should say, not exceeding 8 
ennas per acre. 


Flowering of Bambusa Polymorpha. 

». By Taw Kwss : 

In apite of the aure signs seen by a late Conservator in Burma, 

this flowering has heen somewhnt delayed, and we are still wait- 
ing and writing. However, I suppose the flowering will eome in- 
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due coursé, and the “writing may then cease, and then we aball 
see a firet-class blaze of the Ayathaung Forests (it is too mach 
ta hope that the files will go too), as Ido not believe it will be 
possible to keep fire out of wuch forests. Itis true I have only 
experience of one Kyathaungwa Division, —Pyinmana, but’ shail 
be rnost astonished if any of that escapes except the ndaing and 
evergreen, When the Kyathaung flowers there, those reserves 
are honeycombed with villages and foot-paths; each path will be 
blocked with fallen stems, and the Burman will want the paths 
cleared, and, what’s more, he will see they are, 

Now I see Kwe-tu-wet-u has been writing that we shall have 
to make our fire lines more elaborate, that means we shall spend 
Tore money, harass some Divisional Officers more than usual, but 
with the same sure reault, ic, the clean sweep of the area hy fira, 
and a jolly good thing tuo, for good-bye to any teak reproduction 
of any sort in any forest in which at least 75 per cent of the 
bamboo seed is not destroyed by tire, for in unburnt forests the 
young bamboos will be so thick that a bison will be hardly able to 
force his way through, let alone a teak seedling ; and moreover, 
if the fire does not sweep through the first year, it will the second, 
with a bigger blaze, only not so heneficial, ‘as the young bamboos 
will then be up. 

Do any of your correspondents realise that the teak tree in 
Burma has come through many Sowerings of the Kyathaung ? 
And with remarkable success, too, to judge from what Pyinmana 
must have been like before it was an organised British Forest 
Division, therefore why not copy .what was a fairly successful 
treatment ? adding what we are sure will be beneficial, i.e, when 
we have got rid of the shade of the bamboo which is the enemy, 
see that that shade does not get again half so dense in the 
future; and in my opinion that is the point. We don’t want to 
eradicate the bamboo, for then we get “kaing,” but what we 
want is fewer bamboo clumps, fewer alagahbins and more teak. 
Now to get this I would burn every forest where the bamboo has 
flowered and choose certain selected areas where teak ia scarce or 
absent. 1 would sweep the bamboo seeda into heaps first, and 
then burn them more thoroughly than the rest; this will destroy 
acertain proportion of the jungle wood trees, and then in these 
areas, which should be as large as you have teak seeds sufficient 
for, dibble in teak seed in lines, 

I may be an ass, my plan, however heterodox, is simple, it 
may be a poor thing but it ie mine own, and I believe in it more 
than all the elaborate plans which I see mooted, und I pity the 
poor Kyathaungwa Divisional Officer who with an inadequate 
staff attempts to carry some of them out in his Division of 10,000 
square miles. 
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Fertility of Seed from Sal Coppice Shoots. 
By C. E. C, Fiscner, Deputy CoNsexvator oF Forests. 
4,440.4. No coppice poles to bring forth infertile seed 
from the borrowed vitality of the parent stool.” : 

«It will, moreover, be found to be a general rule that seed 
formed from coppice shoots is infertile.......5” i 

"These two statements .will be found on pages-3 and 10, 
reapectively, of the “ Notes on Sal Forest,” by Mr. Eardley-Wilmot, 
published as an appendix to the issue of the Indian Forester for 
June 1899. 

It is with diffidence that I approach this subject, and my 
excuse is that it is one of very considerable importance when 
‘considering the treatment of sal forests, as the statements 
above forbid of sal being worked as pure coppice. 

Does the verdict that seeds from coppice are infertile apply 
only to auch shoots as are produced ona stump some distance 
above ground, and whose life is éonsequently concurrent with that 
of the old root ‘stock, or does it include such coppice shoots'as, 
springing from ground level, or even -lower, are enabled to 
form their own root eystems and eventually become detached 
and independent? In either case it would be satisfactory to 
know whether the opinion is formed from general observation 
only or based on specifie experiment. From a small and per- 
haps not quite conclusive local experiment I am compelled to 
pelieve that seeds from sal coppice can be fertile in Ganjam. 

The deduction from this experiment, even if reliable, I do 
not by any meang thrust forward as a refutation of the infer- 
tility theory formed elsewhere. It is quite conceivable that, under 
the law of natural selection, eal here, in its southernmost limit, 
should produce fertile seed from coppice shoots, whereas in the 
centre of its habitat such seed should be infertile. 

In the latter localities seadlings from coppice shoot seeds 
might originally have been weaker, and therefore less fitted for 
the fierce competition for existence, than seedlings from standard 
seeds, and this would tend to produce infertility, On the outskirts 
of ita spread, however, reproduction frequently, no doubt, is mainly 
dependent on seeds from coppice shoots, and therefore their 
fertility would be fostered and fixed. 

Moreover, it is well known that the quality of fertility is most 
delicate and is extremely liable to variation from change of 
climate snd anrronnding conditions, and there can be no question 
as to the very different conditions met with by sal in Ganjam and 
in Oudh or the Dun: for-instance, there is no frost to be 
encountered here, the lowest temperature ever recorded, as far as 
I am aware, bring 39°F, The above suggestions are, however, 
purely speculative. 

As regards the local experiment already referred to, it was 
entered upon because of the references made to the statements 
that head this note. 
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Last May the four Rangers in the sal tracts of Ganjam (Gum- 
aur taluq) made separate experimental sowings. Each officer 
collected and. sowed in separate boxes or baskets seeds from 
standard trees and coppice poles. From 30 to 60 of each kind 
of seed were put down by each officer, and the earth provided was 
neither manured nor specially prepared, and was, in the main, 
inferior to the soil in a good sal forest where humus has been 
allowed to form. 

The seeds were sown between. May 25th and July 7th, and 
began germinating on an average for standard seeds in 84 days 
and for coppice seeds in 7$ days. The totn] number of seeds 
sown was 170 of each kind; 48 per cent of the standard and 
40 per cent of coppice seed germinated. ‘There was no apparent 
difference in the vigour of the seedlings of either description. 

‘The seeds were collected without reference to.the soil the 
parent trees were growing in, and further experiments on a Jargey 
scala must be carried out separately for seeds from trees on the 
various descriptions of soils and sown in various soils. 

It may be of interest here to note that the seedlings reflected 
in a small way in many cases the actual features of their growth 
in the forest, with regard to the annual checks they experience 
until the taproot has reached the permanent water level. In one 
case the box used contained earth to a depth of 4 inches, and the 
stems of all the larger seedlings were found to have died off when 
they reached a height of about 6 inches, This occurred when the 
taproot reached the bottom of the box, immediately above which 
the root was suddenly narrowed, Qn reaching the bottom the root 
was diverted at right angles and grew along the horizontal floor, 
In nearly every case fresh shoots had heen formed on the stem 
below the dend portion and also one or two buds on the. root .a 
little below the collar. ve 


On Cortain Important Forest Questions. 

It was with much regret and not a. little indignation that, 
I completed the reading of Mr. Gamble’s letter on thiy subject 
in the November number of the “Forester.” From the pen of a 
less eminent man mary of the remarks might safely have been 
ignored, but Mr, Gamble’s opinion carries far too much weight 
to allow the adoption of that simple course. , 
.... Mr. Gamble has earned the, respect and admiration of every 
officer in the Department, but in the present instance [ think he. 
would have been better advised had, he made a little more sure of 
his facts, before rusting into print with such sweeping and ina 

Jarge measure undeserved, criticisms.; ran 
.. Eknow practically nothing of India, but I do claim some 
knowledge of Burma and the difficulties whieh confront the Forest 
Officer here, ‘Ihat we are making no progress I most emphatically 
deny, and I think that, when all the cireumstances are taken into 
consideration, we are, on. hole, doing fairly well. 7 
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For myself I admit that, in many ways, we are very back- 
ward, but whether we could progress faster than we are doing 
oust be a matter of opinion based on a knowledge of all the facts 
and conditions. 

I propose to describe a few of these conditions and then to 
reply a little more in detail to some of Mr. Gamble’s charges. In 
doing so I will be as brief as possible. 

It must be remembered that divisions in Burma are of huge 
size, and, as administrative charges, very unwieldy. Also, that we 
have very little trained establishment, and that the untrained 
establishment is, with few exceptions, wholly unreliable and 
absolutely useless for works of improvement. 

The Pyintmana Division, of which I am at present in charge, 
is the one to which most of my remarks will refer, and as regards 
establishment and general conditions it is considerably above the 
average. [ts aréa is, in round numters, 7,000 square miles. 
There are 1,040 square miles of reserves as well ns a large area of 
unclassed forest, ‘There are five ranges, of which three contain 1,000 
square miles of reserves—an average’ of 333 square miles per 
range—and ali three contain considerable areas of unclassed 
forest in addition, The range officers are :—» 

Two Sth grade Rangers untrained, 

One 6th grade Ranger (officiating only). * 

Two Deputy Rangers whose substantive appointments are in 
the 3rd grade—both untrained, 

1 ‘The average area of a Forest Guard's beat inside reserves is 
more than 50 square miles, and outside very much larger. 

Regular Working Plans have been prepared for 1,030 square 
miles of the reserves, though all have not yet been sanctioned. 

Omitting works that can be more or jess carried out by the 
Range estublishments, such as girdling in unclassed forests, repairs 
to demarcation, repairs to rest houses (we have 26 in the division, 
and build more yearly), making of plantations and weeding and 
tending of those already existing, fire protection ‘about 430 miles 
of fire lines), dibbling teak, climber cutting, markmg of timber in 
course of extraction by lessees and contractors, etc., ete; the plan of 
operations for the current year includes the following works which 
are based on the prescriptions (already in arrear) of such of the 
working plans as have yet come into force, and for which trained 
officers are necessary: — 

(a) Girdling of 7,541 teak trees in reserves. 

(4) Improvement fellings over 18,000 acres, 

(c) Making 9 road 54 miles long, costing Rs. 18,500, _ 

(d) Selection and marking of 3,000 pyinkado trees for the 
departmental working of sleepers. 

(¢) Aligning and preparing estimates for two roads aggre~ 
gating about 15 miles. 

({) Examination of forests for further reservation. 
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To cope with this there are three trained officets available, 
viz:—The laat joined Assistant Conservator (just arrived), a 
trained Dehra Dun Ranger, and myself. 

It is scarcely necessary to say that the general control of a 
division like this does not leave the Divisional Officer much time 
to carry ont personally any of these works. especially as in the 
present year he has to prepare a rongh working plan for a 
forest 10'square miles and assist. in the settlement af three proposed 
reserves, Add to this that during Improvement fellings over 
several thousand acres previously carried ont in the division 
the area worked over per day averaged less than 30 acres, and it 
will not surprise any Forest Officer to hear that much of the 
work must remain undone. 

Mr. Gamble’s charge, I take it, is that we have made no 
Progress, and that this is due to the apathy (or something worse) 
of Forest Officers in Burm. We can no more carry out. improves 
ments without the necessary trained establishment than the 
Israelites could make bricks without straw. When we can obtain 
the establishment we shall be able to curry ont more improvemeuts. 
Until then we have to do the best we can, however disheartening 
the process may be. 2 

Now for a little more detail on some of the points 
mentioned by Mr. Gamble, who writes that he thinks he 
is right in saying that in Burma, at the present time, Forest: 
management is too much suberdinated to the prodnetion of 
revenue. Further on in the article the report of the French, 
Consul at Rangoon is quoted, and the inference Mr. Gumble 
ebviously intenda to convey is that the teak forests are well 
on the way to be worked, ont and that this is due to 
overworking sanctioned, if not actually carried out, by the Forest. 
Department, Had Mr, Gamble eaid that the Forest Department: 
in Burma is crippled by a policy which subordinates forest: 
management to the production of revenue, I should have been 
less inclined to disngree with him, As it is Iam not cognisant. 
ofallthe circumstances governing the policy and not competent: 
fo form an opinion on that point. I may add that I don’t think. 
we should have much difficulty in respect of money for improve-, 
ments if we had or could obtain the necessary establishment to 
carry them out. ‘ 

The charge is a serious one, but I think not difficult to 
yefate. Many of our forests have heen overworked, eapecinily 
in Upper Burma, but we can scarcely he held responsible for what 
happened before that country was annexed, ‘The same is the 
ease in India, and [ never heard of any country in which forest 
conservancy was introduced before considerable damage . had 
been done in thia way. 

For many years past a large proportion of the teak arriving 
is Rangoon has come from Upper Burma, and up to the end of 
1900 this division probably supplied more than half that. 
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uantity. A fair estimate of the average annual outturn from the 

'yinmana Division would be 50,000 to 60,000 logs (in one year 
the number was more than 1,50,000;, and the higher figure ts 
probably more accurate than the lower, Counting from 1887 only, 
s0 as to allow for resumption of work after the war, this gives a 
total of 7,00,000 to 8,40,000 logs. Assuming two logs to a tree 
(the ordinary average for recent girdlings is 3 logs to 2 trees, but 
many of those extracted during the later years of the lense were 
short) we have 3,50,000 to 4,20,000 trees. Lam anre it will hoth 
please and surprise Mr. Gamble to hear that very few trees indeed 
were girdled between the annexation and 1899, when girdlings 
under regular working plans were commenced. [ doubt very 
much ifthe total number was 5,000, I joined the Department in 
Pyinmann in January 1892, and 1 know that since then only a 
few trees previously imperfectly girdled have been killed under 
authority. [know also that girdling was stopped in the eaily 
yeura after the annexation, because it was xo obvious that there was 
far more dead timber available than was necessary to supply the 
requirements of the lease. 

Thus, practically the whole of the enormous outturn resulted 
from windfalle, deaths from nntnral causes and (principally) from 
trees girdled before the forests came under control of the Forest 
Department. The lessees paid a very small royalty, and, naturally, 
towards the end of their, lease, they extracted a great deal of 
inferior timber previously rejected. Considering all this it is not 
difficult to explain the decrease, &c., mentioned in the French 
Consu,'a report, and Mr. Gamble's fears that the Burma Forest 
Officer «’ energies are altogether devoted to ruining the forests 
ander their charge are unfounded, We are proud of our forests nnd 
of the high revenue they produce, but we derive no direct benefit, 
from it, and une can scarcely conceive that Mr. Gamble is serioua 
in attributing to us actions and motives so childish and ignoble. 

A large revenue is, in Burma at any rate, not incompatible 
with improvements, and our forests are far from being rnined. Mr, 
Gamble may rest assured that when girdling is carried out sylvi~ 
cultural considerations are not ignored. The placing on the 
market of mature timber is just as important as any other of a 
forester's duties, and there are many mature and over-mature 
trees still available, In almost every compartment girdled over, 
trees 15, 16, 17, and even 18 feet in girth are obtained, and the 
fignres are now available for the girdlings made during the first 
sub-period under the first Working Plan to come into operation. 
The average volume ia 80 cubic feet per log, or about 4 tons per 
tree. ‘hia proves that we are not depleting our forests of stnall 
treer, and the fact that sanctioned Working Plans are im operation 
must be a guarantes that other considerations have not been lost 
sight of. 

Tt is true that there isan enormons area of reserves for which 
working pluns have not yet been prepared; but ‘Rome was not built 
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ina day,’ and the outturn of the eight sanctioned Working Plans 
parties may be expected to amount to about 1,000 square miles 
per annum. 

It is also true that many of the most northerly teak 
forerts have never been worked up to their full capacity, and some 
of them are still practically virgin, [Ifthe amount of teak 
‘now being extracted is comparatively small, it is because we 
are proceeding slowly and cautiously, and a conaidernble increase 
may be expected in the next few years. Indeed, it is more 
than probable that within the next ten or twenty years the 
amount available for export will be almost, if not quite, as large as 
it ever has been. 

We are gradually working up to the highest yield our forests 
are capable of sustuining ; and if we are proceeding too slowly, it 
is a fault on the right side, Though Mr, Gamble appnrently doubts 
it, we are.perfectly aware that ib may take 150 to 200 yeurs to 
replace a tree which can be cut down in a few minutes, 

‘*The selection, demarcation and settlement of permanent 
reserves, a Work which, elsewhere, is completed or nearly so, ia 
atill very much behindhand in Burma.” Lf by this is meant that 
there ig stilla great deal to be done, it is perfectly correct, but 
it is rather unreasonable to compare a new country with an old 
one and the huge divisions and smal establishments in Burma 
with provinces in which conditions are more favourable, 

The areas of reserved forest in Burma were as follows :— 


On 30th Jane 1901 17,836 spare miles, ‘ 
Ditto 1902 18,606 do, 
Ditto 1903 19,709 do. 


The following are quotations from the Local Government 
Resolution on the Forest Administration Report for 1901-02, the 
latest available s— 

“ The aren of reserved forests was increased during the year 
from 17,836 to 18,606 square miles * * * * | Reservation 
is being steadily pushed forward,” 

‘The formation of new reserves is heing closely followed 
by demarcation. The total length of additional work amounted 
to 1,217 miles, and 610 miles of boundary now await 
demarcation.” 

“Fire protection * * * is in a backward condition, 
many officers expressing openly their disbelief iu its utility.” 

‘This, of course, is a big question and one of the utmost impor- 
tance to Burma. I propose to make a few general remarks on the 
subject; but I cannot see how this or any other doubtful question 
can be correctly decided unless Forest Officers openly express their 
opinions. 

{t ts very noticeable that the strongest advocates of fire pro- 
tection in the Burma teak forests are almost iuvariably men who 
do not know them or who have little or no practical experience 
of the effect on them of fire protection, 


206 ON CERTAIN IMPORTANt FOREST QUESTIONS. 


“ We want more facts and figures before we can prove definitely 
that fire protection is harmful, but no one enn inspect: and compare 
areas burnt every year with those in which protection has heen 
successful for some years Without doubting its utility in respect of 
teak, especially in the moister forests. It is no argument to say 
that heeause fire protection is beneficial in pnre forests, it must 
necessarily he beneficial in mixed forests, in most of which one 
species only is salenble, and that one with considerable fire-resisting 
powers, nor that because it benefits most species, it must necessarily 
benefit all, Ignoring other considerations for the moment, if fire 
protection .is beneficial, why is it that teak grows faster in unpro~ 
tevted than in protected forests ? Measurements of marked trees 
made yenrly during the Inst 12 years in this Division show this; 
but the number of trees mensnred is too small for the experiment 
to he considered conclusive. A reference to page 529 of the latest 
‘edition of Mr. Gamble’s ‘Manual of Indian Timbers’ will, however, 
confit the result indicated by the measurements. y 

‘The opinion that fire protection is harmful in our tenk foresta 
ia steadily growing, There is of course a great deal to be said in 
its faveur ; but as we usually commence our service, convinced of its 
value, the change of opinion with increased experience is signi- 
ficant. 

It is claimed that fire protection has a very adverse effect on 
teak reproduction, and if this is so, the longer the protection lasta 
and the more successful it is, the more accentuated will that effect 
become, and the harder must be the struggle for tenk seedlings 
that ¢o appear. 

In my opinion the operations most urgently. required in the 
tenk forests of Burma now are those known as Improvement 
Fellings ; and forests in which these are enrried ont must be protect- 
ed for a year or two before and fora few years ufierwards, At the 
same time Improvement Fellings while greatly helping the 
existing stock. earmot be depended on to nesist reproduetion or to 
Jessen the struggle for existence of the future stock; and if it can 
be proved (which I don’t doubt) that the effect of fire protection 
on reproduction. ix as disastrous as it is represented to be, no 
amount of damage by fire can justify protection. ‘That, imagine, 
is the position at present, and consilering the importance of the 
matter, to say nothing of the vast sums we are now spending on 
fire protection, it seem advisable to lose no timain obtaining 
further information either by the appointment of officers on special 
duty or otherwise. It is quite possible that we ure actually 
darhaging our teak forests by fire protecting them. 

We are obeying orders and extending fire protection, but 
sufficient Jabour is increasingly difficult to obtain, and there is 
Hittle probability of increasing the proportion successfully attempt- 
ed. The operations require the constant attention of every 
subordinate who has anything to do with the protected arens 
(particularly of the ranger) during the whole of the working season, 
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and other matters have as a natural consequence to be neglected. 
Of 5,412 square miles attempted in 1901-02, 4,979 were successful. 
bat results in 1902-03 were much worse. I have not yet seen the 
figures, bn if we are to protect, further exteusion should depend 
On the successful protection of areas already attempted. 

I have alreay written. at far grenter length than I originally 
intended, but [ cannot conctude without a few more remarks. 

The necessity for sending officers to Burma to qualify for 
promotion must be a matier of opinion, but there can be uo doubt. 
that conditions here differ greatly from those in India, and Mr, 
Gamble lias made no ailowauce for this, Mos of us have suffered 
eonsiderably in recent years owing to a nutmber of senior officers 
having been transferred from india. ‘This may or inay not be 
unavoidable, but its effect on promotion is decidedly unpleasant for 
Burma men, who already: lack many comforts and advantages 
enjoyed by their confréves in India, . 

We admit that many reapecta Burma is backward, but the 

‘reasons given or inferred by Mr. Gamble are as xbsurd as they 
are untrue, He finds fault with Sir Dietrich Brandis for ‘ carelesa 
writing,’ but his own letter shows little evidenve of care in ascer- 
taining the true state of affairs in Burma ; and, aa he himeelf telle 
us, careless writing is ouly harmful and dangerous, : 7 

Fair criticism cannot reasonably be objected to. Mr, 
Gamble’s criticisms are ny no means fair; and we stall be much 
more grateful to him if he will tell us where the additional trained 
assistance we undoubtedly require is to come from and how it is 
to be obtained. 


S. Cann, 


Fire Protection in the Teak Forests of Lower Burma, 

“The Indian Forester ” for December contains an able article 
by Mr. H. C. Walker, for which I for one,beg to thank him. Still 
T cannot help atniling at the calm assurance, or ingenuous brass, 
with which he proceads to lecture me on “ caution.” It ia just 
because Lam extremely cautions in matters scientific that I refased 
to swallow whole his indiserimninate advocacy of fires in forests. 
I characterised his cocksureness on debatable points as “ perni- 
cious,” not because [ am myself cocksure that he is wrong, but 
because his thesis has yet to be proved, and because it was stated 
ina manner only tvo likely to afford the ignorant a chance of 
dividing our house against itself, There is a charming amount of 
assurance, too, about his claim to be the old established orthodox 
charch, the policy of fire protection to be the new-fangled heresy, 
He should surely kuow that all the world over (except perhapa by 
the Burmese) fires are au’ have always been the recognised enemies 
aud destroyers of forest. If therefore the case of Lower Burma ig 
special (us it may well be) it behoves him not to preach caution 
to bis seniors, but to explain very precisely and clearly the 
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conditions tinder which, and the localities in.which, fires may be 
considered advantageous to forests, ‘This he has not yet done, 
“probably because he does not know and cannot iinagine ay Indian 
forests differing from those of Burma. 

Mr. Walker has given cultural facts and arguments which 
Tam willing to secept as in the main fairly correct for some 
locality and certain conditions somewhere in Lower Burma, But 
if he intends to imply that they are of general application, I put 
imy pen through many of them, one after another. I cannot 
pretend to take his puragraphs serivtin, for it would fill the 
Forester, but the first thing that strikes my eye turning over the 
pages is the contention that fires do not cause hollowness in the 
subseqnent coppice shoot because the taproot is disearded at an 
early dnte, and with it the few germs of decay disappear. This is 
a question of fact. I do not know whether he imagines that a 
plant can discard its roots as easily as a long suit in spades, hut [ 
imagine that, if he will take the trouble to dig out a lot of teak 
seedlings repeatedly cut back by fires and open them, he will not 
find one of them sound, while a teak seedling that has never been 
injured will be perfectly sound, 

"Phere ig no auch thing as a prejudice” in favour of fire 
protection. It is admitted and proved up to the hilt that fires 
are ruinous to forests in America, Africa, Australia and India, 
besides Europe. Mr. Walker might walk from Bombay to Surat 
and Khandesh without fiading a single sound teak seedling, and 
very few young tenk seedlings of any kind. ‘The forests are barnt 
every year, sometimes twice, therefore beg Mr. Walker to give 
us a little Jess lecture about “ caution ” and pharisaicul attitudes 
and more precise details to justify the exceptional position he 
adopts. Details of climate, soil, rainfall, situation, composition 
and constitution of the forests referred to, and so torth, and he 
imay rest asstired that other foresters are quite as ansious as he is 
to attain true knowledge. 

Mavarrius: 18th February 1904. F. Gueapow. 
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The Torm “ Congeners.” ‘ 

The following is perhaps of very small importance, but it is 
aa well to he accurate, and { should like to point ont the misuse 
of the word congener,” which has recenty been misapplied at 
least on two occasions in The Lndian Forester, 

In my dictionary (Chambers’s) “ congener ” is explained as... 
of the same kind or nature,” and in Mr, Heinig’s ‘Glossary of 
Botanic Terms’ as * apecies nearly allied in all essential characters.” 

In face of these explanations Ido not think that it cun be 
eorrect to tefer to Alhiezia umara and Suntalum album as“ con- 
geners.” “Associates” seems to fully convey the intended meaning. 


(. Fiscaer, 
Deputy Conservutor of Forests, 
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A Test ? 

Can any one tell me what is the meaning, if it has any, of the 
following remark made by Mr. Hauxwell on page 121 of the 
March number of The Indian Forester ? 

"We are not yet reduced, as in India, to raising an annual 
revenue of Kx, 27 on dead teak leaves which has to be collected in 
instalments.” 

Is it a jest ? 

©. C. Harz, 
Deputy Conservator of Forests. 


ae: B. 8. F. Fagan. is : 

A correspondent in Bombay writes as follows: —- T heard with 
regret of the death at Brighton on December 21st last of Mr. R. 8. 
F. Fagan, Conservator of Forests, Bombay, thus adding another to 
the sai list of exsualties which have occurred recently in the upper 
ranks of the Forest Department, Mr. Fagan came ofan old 
Indian fumily and was born in India, whence he went to Fngland 
at the age of four years old on the outbreak .of the Mutiny. 
Hig futlier was killed at the Siege of Delhi. He was trained at 
Naacy, and came to Bombay ‘to join the Forest Service of that- 
Province in 1877, being appointed shortly afterwards to the 
Ahmednagar Division, Mr. Fagan served there for a number of 
years, and was known as a smart and energetic officer. He subse. 
quently held successively the Satara and West Khandesh Divisions, 
and in both Divisiona left behind him a record of good work ably 
performed, In the latter Division he was also able to indulge in 
his taste for shikar, and being a good shot, a considerable number 
of tigers and bears fell to his rifle, On the outbreak of the 
famine of 1899-1900 he was appointed on Famine Grass Operations - 
onthe G.LE. Railway, 8.E. section, with headquarters at Kurjut. - 
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Great difficulties had to be surmounted by him, in common with 
other Forest Officers on similar work at other sections, in inducing: 
people to bring in grass in sufficient quantities, in keeping the 
grasa presses. which were always getting out of repair, at ‘work, 
and in getting ties for the grass bales and afterwards rnilway: 
trucks for the transport of the grass to the famine-stricken’ 
eentres where it was required. The splendid nature of the work’ 
thas quietly and energetically performed by Mr. Fagan and the 
6ther Forest Officers was never fully comprehended by Govern- 
ment; and the arduous nature of the work and the eposure entailed” 
hy it seriously affected Mr. Fagan’s health, which was at no time 
unfortunately very robust. . j 
“Mr, Fagan’s next appointment was to the charge of the North’ 
Kanara Division, but he left this Division in about twelve months, 
to take up the duties of Conservator of Forests, N. C., towarda the 
end of 1901. His good ‘administrative abilities here bad full 
acope as seriousinjury hid been’ done to some of the forests in 
his cirele by the successive years of drought, and energetic mea- 
sures had to be undertaken to secure the speedy recovery of the 
forest growth. Unfortunately bad health still troubled him, and 
Jed to his transfer to the Southern Circle after eighteen*months. 
This change was at first beneficial, and it was hoped that he would 
be able to continue for a long period in charge of this circle, in 
the work of which he took great interest, ‘comprising ag it deee 
the management of the best teak forests in the Indian Peninsula. 
An illness in the latter part of the rains of 1903-culminated, how 
ever, in a complete breakdown in the middle of ‘October, and on’ 
B1st October he left Bombay on a tong period of furlough. Mr. 
Fagan reached England safely, and the accounts received of his 
health subsequently were cheering to his friends. Early in January, 
however, the sad news of his death under distreesing circum~ 
* stances in the previous December was received, and it became thus 
certain to his friends that his breakdown in health had been even 
more complete that had been understood at the time he left 
Bombay. By his untimely death the Bombay Forest Service has 
suffered the logs of a most capable officer.” é 


on 
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The Genus Dicspyros in Ooylon. 


| Mr. Herbert Wrights Superintendent. of the Experimental 
Station, Caylon, has issued a monograph on The genus Diospuros 
in Ceylon—its Morphology, Anaiomy and Toxonony. The 
monograph is appearing in two parts, the first of which has alerady 
been published. Part 2, containing specific descriptions snd 
illustrations, will be issued shortly. : 

The genus //iospyros is the largest and most important of the 
Ebenaceee and Mr. Wright has been at great pains to deal with 
his subject from every point of view. 

In Part 1 the following arrangement has been adopted :— 

I.—History. 
11,—Distribution in Ceylon. 
' Til.—Vegetative Characters. 
JV.—Anatomy : Timber Properties, etc. i 
V.—-Seedlings. , 
VI.—Reproductive Organs, 
VII.—Affinity. : 

Under history the whole of the literature on the genus ie 
passe} under review, the author commenting on the different views 
of previous writers on the subject from the time of Linneus up to 
the present day. : ; 

Under distribution the author divides Ceylon into three 

zones—dry, wet, and intermediate. Seven species are found in the 
dry zone, thirteen in the wet zone, and in the intermediate zone, 
where the rainfall varies from 70 to 80 inches, all the dry zone 
species except D, melanoxylon are found in addition to a couple of 
the 13 wet-zone species. 
_ ‘The vegetative characters of the various epecies are fully 
described and compared, and the anatomy of the various tissves is 
dealt with at great length. In Ceylon the ebony of export is 
derived entirely from the genua Diospyroa, and mostly from the 
species DU. ebenum, although D. melanozylon and also Dalbergia 
Medanowylon both furnish a marketable ebony, The origin of 
the black heartwood of some members of the genus in discussed, 
and itis stated that the belief is common among Ceylon foresters 
that the proportion of heartwood is dependent to a great extent 
on the nature of the soil, The proportion appears greatest in 
trees growing on rocky hill sides and decreasing as the quality of 
the soil improves, analogous in a way to the sandal, in which 
the proportion of scented wood also decreases with an improvement 
in the nature of the soil. 

The remaining sections are dealt with equally fully and’ 
clearly, and on the publication of Part 2, with its deseriptions and 
Mlusttations, Ceylon will possess in compact form a really valuable 
monograph on the genus Diospyroe.. It is hoped that the author, 
Mi. H. Wright, will find time to do the same for other important 
genera in Ceylon, . te ah 9 
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“The Indian Fisld” Shika Book. 


The above is the title of a small book just published hy Mr. 
W.S. Burke, Editor and Proprietor of The Indian Field. Tt has 
been compiled with a view to enabling the sportsman to obtain 
withont trouble or delay, reliable infurmation about any one of the 
hundred and one points on which one may want information, either 
during a sporting trip or when one is making all the inevitable 
bandohest without which in these days no shooting trip can be 
successful, : 

All, or at any rate very nearly all, of the information it con- 
tains can be found elsewhere, but one’s library when ont on shikar 
has to be of the smallest, and in no other book that we know of 
jathere to be found so much general information likely to be 
usefal to the man ont on shikar. 

It contains a chapter on Big Game in which are given the 
Tatin and vernacular names, habitat, deseription, habits, average 
size, record measurements, and other useful details. Similar details 
are given for small game and birds, while much attention has 
been given to the river, estuacial and tank sporting fish. Tha 
best seasons for fishing and the most likely tackle and bait have 
not been omitted. 

Next will be found a chapter on Camp Equipment, on which 
the success and pleasure of a shooting trip so greatly depends. The 
author, however, rightly points ont that it iv beyond the scope of the 
hook to enter at length into any review of the numerous matters 
embraced under Camp Eqripment, and limits himself to dealing 
with the main things which are absolutely necessary for comfort 
ani couvenience, é 

‘To our mind the most useful chapter in the book is the one 
on Guns, Rifles and Ammunition. Here can be found, at a giance, 
the charges for most of the ordinary sporting rifles with details 
of their muzzle energy and striking velocity. Tables are given for 
redacing drachms to grains, and showing how many cartridges 
® given quantity of powder wili load with grain and drachm 
loads. ‘The anmber of pellets peroz of the varions sizes of shot 
forms another tuble often useful to haveathand. ‘The chapter alo 
contains much other general information, some of which cannot 
fuil to be very commonly usefal. 


The chapter on Routes to shooting grounds is in our opinion 
too condensed to be of mach practical value, though the lists of dak 
bungalows may well come in handy during a shooting trip. 
Another chapter deals briefly with various “ shikar wrinkles” in 
connection with various articles from boots to sandfies, while 
measttres to be taken in case of snake-bite meet with considerable 
attention, 


The Game Laws in force in the different parts of India are 
usefully introduced, and the bouk is made complete by game 
registers for big an.J small game as well as fish. 
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‘The book is wonderfully free from errora, but the vernacular 
name for the tiger in Southern India is pul not huli, The 
kakur in Southern India is called konda gori, ie. jungle sheep, 
and not jungli bukri. ‘There is no dak bungalow at Debra, and 
the list of dak bungalows mizbt be more complete. 

The book is tastefully got up, published by Thacker, Spink & 
Co., and costs only Rs. 5. It should be in every shikar camp in 
India, 


A Visit to Mauritius: 

: By F. Girspow. 

From the sea, Mauritius presents a striking picture of moun- 
tuin and cliff. plateau and plain, rugged black vertical rocks with 
their hends often in the clouds, and their feet bathed in the sunny 
greenery of the sugar cane or the sombre tones of ihe forest, 
King of all in majesty, if not quite in height, towers Pieter Both 
or Booth, a precipitous mass ending ina shapely cone topped 
by an overhanging ball not unlike (to compare great things 
with small) a candle extinguisher, The mountain is called after 
a Dutch admiral who most injudicionsly got drowned at its feet 
when going home on pension. (Still, we do not know what hia 
wife was like—perhaps he was right.) Paul and Virginia surely 
knew it well ; and a happy life they must have led, in days before 
malaria was introduced, When it arrived, it Practically wiped 
out the coast population, for all who could possibly do so ted to 
the uplands, and the suburbs of Port Louis, formerly miles of 
country sents, are now left to the canes, the brambles, and the poor. 

Inmediately on arrival in harbour I was fetched off the ship 
by a steam launch specially sent by H. E. Sir Chas. Bruce, and 
taken to “Le Réduit. I had really come from Karachi and 
Bombry, but having joined thie vessel at Colombo, was techincally 
free of quarantine, while the unfortunates who had come all the 
way from Culeutta in her, had to stay all day to be squirted with 
disinfectants and otherwisely amused by the gentle dulliance of the 
Sanitary Department, Among other pleasures they could watch 
the etrings of dead horses floating out to sea, for the eurra had 
killed most of the animals in the Colony, Le Réduit” is the Hills 
Government House (there is another in Port Louis), Its name is 
derived from the fact that in the century before last it was intended 
ae a refuge for Europeans in case of slave or pirate outbreaks, 

Inthe Iaunch sent for me was the Director of Forests and 
Gardens, Joseph Vaukeirsbilek, an excellent botanist, a keen 
forester, anja man justly loved and respected by all. Though in 
the prime of life and vigour, an inscrutable Providence bad alrendy 
decreed that the casual stranger should outstay him. A few 


a VISIT TO MaunITiVS, 221 


months Inter he became ill, got better, was sitting up ina chair 
talking to me cheerfully one Saturday, and that evening was 
one. 

. One of the first things that struck me was the slackness and 
absence of discipline in the place: policemen lolling against 
lampposts smoking cigarettes, railway guards and porters ditto, 
Neither police nor peons, nor military orderlies in undress think 
of rising or standing to attention when high officinls pass theu in 
public offices Even civilians coming in to business by tha 
morning trains, stroll gently to their offices as though it did not 
really matter whether they got there before lunch or after, Bat 
the worst managed thing I have ever seen is the Prisons Dept. 
The prisoners are supposed (well, I don’t, know if | even dare say 
supposed) to work some times. One meets gangs of them in the 
streets, the leading files swapping good stories with an individual 
of a very slightly higher type of nobility in front, possibly a 
warder, and ditto in rear—the whole cavaleade slouching at a pace 
that made my boots tingle to watch. A military slow march is a 
gymnastic step requiring some attention, but if you take the 
slowest approach to it that reqnires no attention, you have the 
Mauritius jail-birds’ slouch, ‘They do it deliberately, of set pur- 
pose, to show how much they care for tle Government and the 
pnblie. What they want isan Egyptian taskmaster behind them, 
to drive them to work, or mutiny, one or the other, and food or 
something more drastic accordingly. 

The question of prisons naturally leads back to the Press, 
at any rate it ought to;or rather the Press (in part) ought to 
conduce, or be conducted, to the prisons, The Mauritius Press 
proper is everything that it ought to be orcan be expected to he 
in so small aspot. But there is a gutter press which sticks at 
nothing, except honesty. Being the French type of gutter press, 
its standing dish ie the inherent villainy of the Government and of 
all its high officers personally. With such a type of press, natur- 
ally every Goverament in France is more contemptible than the 
lust, ‘he French nation appears to like it, but it is a pity that 
such a press should exist in an English colony, hecause the surest 
way to make a contemptible Government is to abuse it until no 
respectable man will take a hand in it. Fortnnately here the 
Governraent is British.and takes as much notice of the gutter 
press as it would ofa bluebsttle buzzing round a dungheap, 

Here, ina bit of country forty miles by thirty, which ought 
to support two morning papers, and at the utmost two evening 
ones, there must be about twenty, including rags I would not use 
to clean my gun or my boots with. Like the miserable mangy curs 
that lie about the Port Louis streets, they must lead n wretched 
existence, but they don't die: that is the public misfortune, 
All Port Louis goes home by train every evening, and all Part 
Louis buys the poison because it wants something to read in tha 
train; and there may be something spicy. Ifthe local sales are 
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not quite enough to live on, it is always possible to blackmail 
public men who do not care to spend their time and money 
shooting carrion. 

Society in generalis French, and a pleasant and amiable 
society it ia, The English are commercially a minority, and the 
military are transitory, so that there is not quite as much fusion 
as is desirable. The resident English element frequents and inter- 
mnarries with the French freely, but the transitory clement is 
afraid of its linguistic weaknesses, ignorant of its neighbours’ 
virtues, in short insular. ‘here are families with English names 
whose usval language is French, and fumiles with French names 
which always talk English. The language of the unwashed is 
Creole, an elementury form of French deprived of gender, number 
and case, but complicated by the addition of incomprehensible 
negro terms derived from the sinves. Of later years thé Indian, 
mostly from Calcutta or Madras, has pervaded the land; but those 
who settle here soon forget their classic tongue and take up the 
barbarous Creole. 

‘The Indian also drops his caste toa great extent (when he 
has any}, and what is worse she drops her clothing. I do not mean 
that she goea abont like the ancient goddesses, with a star or 
crescent inher hair, but that she drops her graceful suri and puts 
fon one or more ugly petticoats of Europe pattern. As she also 
becomes less particular in the ablution of self and clothes she ia 
seldom attractive. Only the plain and moderately plain ones seem 
to come here, I have seen none of the lovely Arynm bronze or 
terra (scarcely) cotta maids the very sight of whom is enough to 
hurl the male reason headlong from its crumbling throne. 

‘The Indian is the future master of Mauritius, and the Mauri- 
tians have only themselves to blame. They imported Indians to 
cultivate the soil, and allowed them to become proprietors thereof, 
A law forbidding the transfer of agricultural land in lots smaller 
than 50 or 100 acres would have settled the question. 

Far from enacting such a Jaw, certain landowners began by 
velling to Indians at high prices bits of land that they tad no 
right to sell at all for cultivation, viz., mountain reserves, which 
the law says are to remain forest for all time. 

As the Indian was found to be a greedy buyer of inferior land 
at high prices in small lots, many estates sold to him all their 
most barren and inaccessible portions. The Indian for his owa 
hand is a hard and steady worker, and he kept in cultivation for 
years lands where no Mauritian could exist. In other and more 
recent cnses large arens of good land have been * morcelé, ” 1.¢ 
sold by the acre or half acre to Indians and Creoles. Now half 
the mills in the islind are closed and the crushing concentrated 
in the remainder, with Lhe result that the Indian who had bought 
land with a mill within a possible distance now finds himself 
stranded on an exhausted soil, with double the distance to trans- 
port bis canes, aud uot always able to sell them there, 
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The destruction of animals by surva has compelled the large 
owners to borrow capital and Jay down a network of light railways 
all over their estates, but the Indians have been dragging their 
laden carts themselves, four toeight men toa cart, working not 
lize “ niggers” (for the “ nigger” means the African who would 
rather steal than work any day) but like men. Thus the result so 
far has been the ruin of many Indian settlers who have abandoned 
the little fields they had purchased, and reverted to selling. their 
labour. Nevertheless Indian ownership is spreading fast. The 
next stage will probably be the ownership of the goil by Indian 
peasants, and the ownership of the mills by Mauritian companies, 
‘The Indian will be squeezed, like his canes, until he finds some 
means of organising in defence, At present he hus in some cases 
two mills competing for his canes, but the concentration of 
crushing into fewer hands is fast depriving him of this advantage. 
It is hard on the Indian, but perhaps good for the Colony, which 
possesses no great margin in the sugar market of the world, 

The Creole (by which ambiguous word I here mean the 
African mixture) sometimes cultivates a small field, but the great 
body of this class have a horror of agriculture, derived from slave 
days partly, but also due to the general negro love of play and 
dislike of work. The Creole, like the British workman, loves to 
Jonnge ronnd the drink shop, smoking, gossiping, and spitting 
allover the place. But he goes further. On his way home at 
dark he likes to pick up a fowl, a bunch of bananas, or anything 
else lying around on other people's property. Sometimes he does 
no work at all, unless it be to beat his wife if she does not work 
hard enough to keep him in comfort. He is a confirmed poacher, 
quite ready to shoot a keeper occasionally. He ia physically 
strong and makes a bold coast fisherman given to the use of illegal 
meshes. As member ofa crew he is neilher smart mor orderly 
enough to be of great value. It is laid to his charge thut his 
thievish propensities are responsible for the general absence of 
garden cuiture here (even potatoes come from Réunion) and for 
the almost ruined stute of the vanilla industry. He has sometimes 
an excellent voice and sings with great expression and feeling. 
Altogether one 1s inclined to doubt whether the abolition of slavery 
was not a piece of sentimental hysteria. A “ Protector of Slaves” 
could have put an end to the brutalities that were by no means 
characteristic of the system, just as effectually as our Protector of 
Immigrants now sees that the Indians are properly treated, 
housed, and fed. 


(To be continued.) 
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The Indian Pheasants and their Allies. 
By F. Finy, B.A, F.Z.S. 
(Continued from page 420.) 
Cuaprer IX, 
QUAILS. 
. THE JAPANESE QUAIL. : 

Cvturnix japonicu, Blanford, Faun. Brit. Ind., Birds, Vol. 
IV,, p. 116. 

Native names :—Uuzura, Japanese ; probably called Nyon in 
Burma. 

This species much retembles the common grey quail, but 
both sexes of it havea richer chestnut tint on the flanks. This 
of itself would not be much to go by, but the male has the 
face and throat brick-red, without any trace of the dark markings 
found there even in the rare reddish throated variety of the com- 
mon quail; and the female is still more distinct, for although her 
throat is white like that of the hen of the ordinary quail, the 
feathers there are long and pointed instead of short and round, 
and the outer ones have rusty edges. ‘The young males also 
possess these whiskers at first. 

This quail inhabits Eastern Asia, Japan, and China. It 
comes at times within our limits on its winter migration, and na 
doubt often gets passed over as a common quail. When Mr, 
Oates wrote his exellent little work on the game-birds of India, 
two specimens were in the British Museum from our Empire; 
both were hens, one coming from Bhutan and the other from 
Karennee. The latter had been procured by Major Wardlaw 
Ramsay in 1874. Dr, Blanford, writing on the same subject in 
the same year (1898) as Mr. Oates, stated that he did not consider 
these specimens characteristic, and thought it would be better 
to wait tilla male was recorded before including the bird as 
Indian, Next year, however, Lieutenant H, H. Turner shot 
another of the species in the Manipar Valley, in February, and 
submitted it to me for identification with the rest of his Manipur 
birds, There was no doubt that this bird was a Japanese quail, 
as the pointed throat feathers were unmietukable, to say nothing 
of the richly coloured flanks; the specimen is now in the British 
Museum. Lieutenant Turner states (Journal Asiatic Society, 
1899, p. 244) that he saw a dozen or so of the birds, which were 
driven out by the firing of some long’ grass; thinking they were 
only common quail, he did not trouSle more about them. It 
would therefore be as well to examine carefully all supposed grey 
quails shot in Burma, The ordinary species is admittedly rare 
there, and very possibly this one tukes its place. At the same 
time, intermediate specimens between the two species occur, 80 
that it must be expected that some will turn up which cannot be 
fairly referred to either. 
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Tn its ordinary home this bird haa the same habits aa the 
common quail, and its eggs are similar; but the note of the male 
is different—a great argument for its specific distinctness. 
According to Genera} Prjevalaky, this note, which alone makes 
the bird easily distinguishable, consists of ‘some deep hollow 
sounds, several times repented in quick succession.” 

Tar Rain QoalL og BLack-BREASTED QuatL. 

Coturnia coromandelica, Blanford, Faun, Brit. Ind., Birds, 
Vol. 1V,, p. 116 

Native names :—Chota Batter, Hind, ; Chanac, Nepaul ; Kade, 
Tamil; Chiana Yellichi, Yelugu. For the most part, however, 
thie apecies goes under the same names as the common quail. 

This bird is very like the common quai), although a little 
smaller; but both sexes may be at once distinguished by the 
pinion quills being plain drab, without the pate cross-bars seen. 
in the common species. Independently of this, the male can be 
distinguished by hia brighter and purer colouring below. His 
throat-marking is pore white and jet-black, and hia breast w 
decided warm buff. with splashes of black, which increase with age 
till there is a decided binck patch in the middle. His bill is 
also often of a decided black. 

Thia quail is resident or only partinlly migratory, and is 
not known outside unr Empire. Within thie, however, it is very 
widely distributed, although it bas not yet been reported from 
Kashmir, Tenasserim, or the Shan States ; but its resemblance to 
the common qnail no doubt often causes it to he overlooked. It 
has much the same habits as its larger ally, affecting grasa and 
cultivated ground, and shifts its ground Jocally according to the 
rains, whence its name, Thus to Northern Bengal, Qudh, Behar, 
the North-West Provinces, the Punjab, Sind, and the open parts 
of Upper Burma it arrives in the monsoon, apparently wishing to 
escape from unduly damp localities, In many parts of Central 
and Southern India the hird resides permanently. 

It is found in pairs for about half the year, from April to 
October, and at other times singly. It nests in India from June 
to October, laying from four to nine eggy in a hollow on the 
ground, usually unlined, These eggs are a little smaller than 
those of the common quail, and are much speckled with dulk 
markings ; the ground-colour varies from yellowish white to rusty. 

T may mention that tha species has been recently bred in 
captivity in England by Mr. Seth-Smith,a Member of tha 
Avicultural Society ; this is interesting, as showing that this bird, 
naturally confined to a warm climate, can nevertheless, like so many 
such species, bear and propagate in a colder one. 

The note of the male Rain Quail is quite different from that of 
the common quail, consisting of two notes only, like “ whit-whit,” 
This difference in the nots of nearly allied birda ja very interesting ; 
it ig not invariable, fur among the ducks, for instance, our Indian. 
resident, the spotted-billed duck (Anas pacilorhyncha), has the 
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same note as the nearly allied migratory mallard (4. boschas), to 
say nothing of the representative species in Australia (A. stperci- 
lioaa) and South Africa (A. wanthorhyncha). 

Tox Buvk-saeasreo on Painted Quail. 
.  Ewealfactoria chinensis, Blanford, Faun. Brit. Ind., Birds, 
Vol, IV., p. 112. 

Native numes:—Khair-butai, Naneli Nepaulese ; Gohal-bufat, 
Qudh; Nyon, Burmese; Pandura-wetuwa, Wenetlla-watuwa, 
Cingalese, ‘This exquisite little creature is the smallest member 
of the phearant family found with us, and both sexes are easily 
distinguished from our other quails by their very small size and 
bright yellow legs, Above, both cock and hen are much like 
the common quail, with a similar intricate mixture of buff, 
brown, and black; below, they are very different, both from these 
and from each other. The cock has a slate-blue breast, the colour 
extending more or less on to the flanks, and a rich chestnut 
belly; the throat is boldly marked with black and white some- 
what as in the Rain Quai). The hen has a buff face, and is buff 
below with more or leas well defined black cross-bars. Cocks have 
red eyes, and hens and yonng cocks brown ones. The legs are, 
ag above stated, bright yellow. 

This bird is only about six inches long, with a wing of about 
half that length ; it only weighs about two ounces, 

small and fragile though it looky, however, this tiny quail 
has a wide range in South-Eastern Asia, from India to China and 
Siam, It also possesses a hardy constitution, for, unlike most 
birds of its family, it seeks rather than avoids wet ground, Thus 
it is unknown in the dry regions of North-West India, and com- 
mon in the moister districts of Bengal and Burma, Indeed, it 
migrates to some extent in search of damp situations, arriving in 
Lower Burma in May to be in time for the rains, though in 
Bengal it is commonest in the cold weather. Jts haunts are in 
rank grass on wet land, and it is often found round paddy-fields. 
In India and Burma it breeds in June and July, but in Ceylon 
during the three months previous to these. At these times it is 
found in pairs, but at other times in covers, The nest is in the 
usual hollow in the ground, grass-lined, and eonrains not more than 
half-a-dozen eggs, rather bigger than one would expect such 
a small bird to lay, being abont an inch long. They are drab in 
colour, with more or less of a minute brown speckling. Not 
much else seems to.be known about this little creature in the 
wild state, but its habits have been carefully studied of Jate years 
by certain good observers, members of the Avicultural Society, 
who have kept and bred it in confinement in England. It turns 
out to be a most interesting pet, hardy enough to bear our 
English winters in an outdoor aviary, and a free breeder if growing 
grass can be provided for it to nest in. ‘The cock is a most 
attentive husband, calling lis hen to take any tit-bit he may 
obtain, after the gallant fashion of the common fowl. He 
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occasionally utters a tiny crow, resembling a miniature imitation 
of the brain fever-bird’s” note. The hen is a prolific Jayer in 
captivity, and a good sitter and mother, and the chicks are easy 
to rear, and the most charming little creatures imaginablo; they 
are literally not larger than the big black bees we are all so 
familiar with in India, and they can squeeze through half-inch 
mesh wire-netting! Although they take almost as long to hatch ag 
common fowls, they mature with remarkable rapidity; Mr. 
Mende-Waldo, who was the first to breed them in England, found 
that his young cocks, when only just over a month old, had 
already assumed the proper plumage of their sex, and were 
‘actually rowing and culling their little sistera to fecd! It is 
therefore very obvious that, though this. minikin quail can hardly 
be regarded as game, it is pre-eminently suited for a pet; 
ordinary hird-seed keeps it well, with the addition of a few insects 
and egg for the young. 


Our Forestry Froblem. 
By Dr. W, Scuuicn, O18. : 


A year ago the President of the Board of Agriculture ap- 
pointed a Committee to inquire into and report upon the present 
position and future prospects of forestry and the planting and 
management of woodlands in Great Britain, and to consider 
whether any measures might with advantage he taken, withe: hy 
the provision of further educational facilities or otherwise, for 
their promotion and encouragement. Ireland was excluded from 
the reference in accordance with the expressed wish of the Irish 
Agricultural Department. One of the Assistant. Secretaries to the 
Department was, however, nominated a member of the Committee, 
s0 that the authorities in Ireland mizht be in full possession of the 
views of the Committee for further action in that country. 

The Committee has now submitted its report, and made 
various recommendations, which are under the consideration of 
the President of the Board of Agriculture. In the meantime 
every serious citizen should be made aware of the problem, 
and should awake to the necessity of early action being taken 
in the matter, 

The questions which present themselves are chiefly the 
following :— 

(1) Why is the forestry problem of importance to Great 

Britain and Ireland ¢ 

(2) What will be the result, not long hence, if nothing 

is done ? 

(3) What is the present state of affairs > 

(4) What are the practical objecta which the people and 

Parliament ought to set before them for immediate 
execution ? 
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Importance OF THe Fourstry Proper, 9 

For the purpose of demonstrating this, it will be necessary 
to indicate shortly the quantity of timber required by the coun- 
try. In a paper I rend hefore the Society of Arts on February 
27, 1901, I gave detailed information regarding the outlook of 
the world’s timber supply, This information I shall not repeat 
here, but limit myself to giving a few of the main points. In 
the first place, it must be stated that although the average forest 
area per head of population in Europe amounts to two acres, 
the imports of timber show already an excess over the exports 
amounting to 2,620,000 tons a year. That deficiency comes chiefly 
from Canada and the United States of America, and smaller 
quantities from Australia, India (nearly all teak timber), the 
countries round the Gulf of Mexico, the west coast of Africa, 
and a few cther places. 

Tt is well known that the supplies from outside Europe at the 

present rate cannot be relied on beyond a limited number of yenrs, 
rince the United States, as time goes on, will require al] the 
timber which Canada can export, under the system hitherto 
followed in the Inttter country, where reckless cutting and dis- 
astrous forest fires are still the order of the day. Russia, with 
Finland, Sweden, Norway, and Austria-Hungary, whicl have 
0 far supplied the rest of Europe, will not be able to maintain 
the exports of the past, owing partly to the gradual exhaustion 
of their surplus “stocks, and partly to their increasing home re- 
quirements, due to the growth of their population and the de- 
velopment of industries. On the other hand, the requirements 
of the chief importing countries (excepting France) are rapidly 
jncreasing. ‘The imports of the United Kingdom have grown 
from 3,400,000 tons in 1864 to 10,000,000 tons in 1899, or at 
the average rate of 189,000 tons a year. The imports of the latter 
year were valued at £75,000,000, The average annual value incre- 
ment of the imports during the years 1890—94 amounted to 
£382,000 and duringthe period 1895 - 99 to £771,000, There has 
been somewhat of a check during the South African war, but 
signs are already discernible that the imports will resume their 
gradual rise. 
° Looking now at Germany, which takes the second place 
amongst European importing countries, we find that her net 
imports of timber up to 1864 amounted on an average to 13,000 
tonsa year. In 1899 they had risen to 4,600,000 tons, or 
fn average annual increase of 131,000 tons, ‘The value of the 
imports in 1899 came to £14,820,000, 

The Belgian net imports of timber amount now to 1,020,000 
tons, valued at more than £4,000,000, They have increased 
during the last thirty-five yenrs on an average at the rale of 
22,000 tons a year, 

The net imports of France have remained practically stationary 
during the same period; they amounted to about 1,230,000 
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tons’ a yenr, or little miore than the quantity now imported into 

the small kingdom of Belgium. 

? Of the total area of Grent Britain and Ireland, 4 per 

: cent are under forest. 

. Of the total area of Germany, 26 per cent are under forest, 
Of the total area of Belgium, 17 per cent are under forest. 
Of the total area of France, 18 per cent are under forest. 

Pondering over all these figures, one is almost inclined to 
say that the requirements of timber are an index to the industrial 
development of a conutry. 

Other European countries which import timber are Denmark, 
Italy, Spain, Holland, Switzerland (rmpidly on the increase), 
Portngal, Bulgaria, Greece, and Servia ; Roumania exports mo- 
derate quantities. 

The price per ton of timber next demands attention, It 
fell from 1870 onwards until about the year 1888 in conse~ 
quence of the enormous development of the means of transport, 
especially by water. rom 1888 to 1894 prices remained 
stationary, but sines then a slow but eteady rise has taken place, 
amounting to about 18 per cent during the five years 1894—99, 
Fluctuations in the price will of course occur, but I have no 
doubt whatever that on the whole it will continue to rise, im 
the same degree as supplies have to be brought from localities 
farther and farther removed from the world’s great highway~—the 
ocean, This holds good especially in the ‘case of Russia, 
the most important source of supply in Europe, Matters have 
now come to such A pass in thot country that the Government 
yas taken mensnres to ensure a permanent supply for hore 


consumption by restricting and regulating cuttings. ‘The head of 
the Prussian forest department informed me a year ago, that a 
remarkable change has of lute taken place in the western pros 
vinees of Russia. German timber merchants, who go there to 
bay up and work out forests, used to send all the timber to 
Germany ; now they transport already considerable quantities 
into the interior of Kussia, because there they obtain better 
prices than in Germany, ‘To sum up, it may be said that the 
quantity of timber reqnired in Europe is rapidly increasing, so, 
that the deficiency in the supply must advance correspondingly, 
making it inore and more problematic whence the matenul 
especially the coniferous timber, is to come in the future, ‘ 
Ervecrs OF a SuontaGe in rae Tisuen SueeL¥ oN TRE 
eet et Unirep Kixcoom, 
» It iv all very well to say that we can pay f i 
need, but that will not Tal the case, Fitsou the sipnlig fee 
outside im off, the rise in prices may become’ prohibitive, and 
the effects ‘of am “insufficiency of material would be digastrous, 
Of the 10,000,000 tone a year imported lately into this country, 
8,700,000 tons Were coniferous timbers, which form the very 
staff of life of our building trade aud mining operations, a 
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deficiency of supply in this material would be a real culumity for 
the population of these islands. Let us not deceive ourselves by 
imagining that in such an emergency iron and steel can be 
substituted for timber. ‘That this is a fallacy has been proved 
by past experience, While the population of the United King- 
dom has increased by about 20 per cent during the last twenty 
years, the imports of timber have increased during the same 

eriod by about 45 per cent; in other words, every inhabitant 
uses now considerably more timber than twenty years ago. At 
the same time, nobody can say that extraordinary efforts have 
not been made of late years to substitute iron and ste) for timber. 
‘As a matter of fact, the latter is an absolute necessity to civilised 
peoples, Engineers have not even succeeded in superseding the 
wooden railway sleepers by steel sleepers. .Mr. Hawkshaw, 
in his presidential address to the Inatitute of Civil Engineers the 
other day, dwelt particularly on this subject, saying: .  Engincers 
could not do without timber, nor, indeed, without much timber, 
For the last thirty years they had heard it said in that room 
that steel would shortly be adopted in place of wood for sleepers 5 
but although we could make our own steel, but had to import 
our timber aleepers, this has not come to pass,” etc. The kame 
experience has been gained in France and in the United States 
of America, the home of the great iron and steel Trusts. As to 
the effect,of a shortage of the timber supply on the mining in- 
dustry, it would be too terrible to contemplate, as it would prac- 
tically bring mining to a standstill, and throw hundreds of 
thousands of workmen out of employment, and the same may be 
said of the building trade. 


Tae Present Stare or ArFatns iN rH1s COUNTRY. 

The United Kingdom of Great Britain and Ireland has an area 
of 78,000,000 acres (in round figures), of which about 3,000,000 
acrea are classed as under wood, equal to not quite 4 per cent of 
the area, This makes about y, of an acre of woodland per head 
of population --an area capable of yielding only a fraction of the 
timber required by the nation, Hence we find that the imports 
amount to at least five times the amount produced in the country. 
An examination of the agricultural returns of Great Britain and 
of those of Ireland show that there are extensive areas of waste 
land which yield either no return or a very small one, Again, 
there are other areas entered as mountain Iand used as rough 
grazing. ‘These lands may be apportioned as fotlows :-—- 


Waste land, including. Mountain Total area 
inland ‘water. and heath land. in acres, 
England... ae -4050,"09 1,985,000 6,635,000 
Wales 1 se 690,000 1,055,000 1,745,000 
Beotland 2. i) 4,260,000 9,410,000 13,660,000 
Isie of Man and 
Chonnel Islands 45°09 18,000 63,000 
Ireland 5,235,109 : 6,285,000 


Total on 11,270,000 12,468,000 26,738,002. 
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Tam not ina position at this moment to say what the area of 
inland water may amount to, but for argument’s sake let up 
assume that there are of 


Actual wasteland... ” “ 12,000,000 acres. 
Mountain and heath land o Pie 12,000,000” 
Or atotal of... ea + 24,000,000” 


This area is extensive enough to set people considering whethe? 
that Jand could not be used ina more profitable manner than ab 
Present, The question ie, however, not so simple as it would 
appear at first sight, because nearly the whole of this laud ig 
private property, and most of it-is utilised as shooting-grounds, 
The latter, however, after all is said, do not, even in Scotland, 
yield more than 19. 6d, an acre all round, while the rest give 
much smaller retnrns, down to perbapa 3d.an acre, and in many 
cases not even that, 


How vo Oprain a Permanaxe Supeiy or Trtsen 
in ris Country, 


It is obvious that this country cannot interfere in the manage- 
tment of the woodlands of foreign countries. Again, under the 
enlightened principle followed hy Britain, that her great colonies 
shall he self-governing, any interference with their internal 
management is out of the question. Amongst the latter, Canada 
and Australia take the chief places aa regards the supply of 
timber. Although forest conservancy in Australia is anything 
but enlightened, we can count for a good many years te come 
ona considerable quantity of hard woods. ‘There, however, will 
only serve for certain limited purposes, while &7 per cent of our 
imports are coniferous timbers, the supply of which requires onr 
chief attention. Canada could furnish them, if the Governmenta 
of that country would put their shoulders to the wheel, Without 
going into details, | may say that the lumber and milling 
interests of Canada are so powerfiil, that it seems almost hopeless 
to expect a decided change of policy in the management of her 
forests. In the meantime the resources of the latter are rapidly 
decreasing. : 

Under these circumstances, let us consider what can he done at, 
home. With the exception of about 67,000 ucres of Crown forest, 
all British woodlands are in the hands of private proprietors, or 
one or two municipalities. Most of the woodlands are maintained 
for landscape beauty, shooting purposes or shelter, so that their 
yield cannot be considerably ‘increased. Again, the 24,000,000 
acres of land, of which i spoke above, are private property, 
Of that area a large portion is fit for afforestation, and the 
question arises whether this can be achieved, and if 40, in what 
inanner ? : 

In a paper read before the Society of Arts in November 1899 
it was boldly proposed that Parliament should allot £1,000,000 @ 
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"year during the next hundred yeurs, so as to acquire and afforest 
6,000,000 acres of land, which would yield all the ordinary 
timber required in the United Kingdom. It was argued that 
nly the State was in a position to do justice to the scheme for 
‘any length of tinsé, as has been dong iv other European countries. 
‘The position of Brilain is, in this respect, somewhat different from 
that of other continental States. In the jatter, the areas now 
forming the State forests were, with smnll exceptions, alwaya 
State or Crown property, and it required only the gradual 
introduction of systematic and scientific management to render 
them highly remunerative. Iu Great Britam the lands are, as 
already stated, private property, and it would not be easy in 
England, or even in Scotland, to acquire lnrge areas, becanse 
owners would not care to sell. In Ireland the difficulties would 
probably be much smaller. To expect Parliament to vote 
£1,000,000 a year, and for a bundred years, ixy of course, Utopian; 
but I fail to see why the State should not do something on a smaller 
scale. A more modest aum might be set aside for the purpose, 
and either the Commissioners of Woods, or the Agricultural 
Department, or both, instructed to acquire any suitable’ stirplus 
Jands whenever opportunities offer. In this way the area of the 
State (or Crown) forests might gradually be increased in England, 
Wales, and Scotland. 

In Ireland operations on a somewhat larger scule might be 
attempted. Anew Irish Land Bill is about to be laid hefore 
Parliament, and provision might be made in it for the acquisition 
by the State of all waste lands which it is not necessary to 
include in the farms to be acquired by the tenants. In this way 
n considerable area might be obtained at a very low price. It 
jas been estimated that of the 5,235,000 acres of waste lands in 
Treland, not less than 3,090,000 are fit for afforestation. Most 
of these lands can be bought for from ten shillings to one pound an 
nere, Assuming that only half the area so bought is really fit for 
successful afforestation, the purchase price per acre of real forest 
Jand would be between one and two pounds per acre, At that 
rate the financial success of afforestation would. be ensured. In 
Treland, then, the State can, and in my opinion should, interfere 
by the direct sequisition of State forests. Such a measure would 
be ® grent help in the settlement of the Irish land question. 
‘The labour connected with the preparation and planting of the 
land, the subsequent management and working of the furests, and 
the development of industries which draw their raw materials 
from the forests, would provide just that class of additional. work 
for the small Irish farmer, especiully in the poorer districts, which 
will assist him in earning the necessary money to pay off the 
instalments which will gradually couvert hin into the proprietor 
of his farm. ‘ ‘ 

In England, Wales, and Scotland the” dequisition of State 
foresty will probably be a very slow process. Here we, must worlt 
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‘in a somewhat different way. We must contit on exterided 
afforestation by the landed proprietors, but the State shonld de 
what itcan to help. The chief desideratum is to provide the 
means of acquiring a sound knowledge of systematic forestry ax 
elaborated by scientific and practical investigation. First and 
foremost, the sons of the big landowners and young men wha 
fre preparing for the highest class of estate managers, must 
he- given the opportunity of acquiring such knowledge. 
Hence the establishment of a conrse of forestry teaching 
sshonld be anrranged at Oxford, Cambridge, Edinburgh, and 
Dublin. Uitimately regular forest faculties may be organised 
at these Universities, or a joint faculty for forestry and 
agriculture, but at the outset we may be satisfied with the 
appointment of a Jecturer on forestry at each of these centres 
of learning. : 

For practical instruction an aren of 100 to 200 acres ehould he 
acquired nt or near each nniversity, where sowing and planting, 
ete., could be taught, and where illustrative experiments could be 
made, © But something more is wanted ; and this has heen fully 
explained in the Forestry Committee's report. There should ha 
at least one larger areain each, England, Scotland, and Ireland, 
of from 2,000 to 10,000 acres, under a competent manager, where 
aystematic economic forestry is carried ont on a large scale. 
These State demonstration foreets will serve a double purpose z 
they will afford the means of introducing university stndents to 
systematic and rational management, such as is likely to" be 
adopted on the estates with which they will afterwards be cons 
nected. These areas must he managed as commercial undertakings, 
50 ag to produce the best financial results. In the second place; 
young men of the working classes can be received ut these forests 
as working apprentices, giving theman opportunity of acquiring 
4 sound knowledge of the business, thus fitting them for the posts 
of woodman, forester, or bailiff on the various estates of the 
country. Finally, arrangements may be made at agricultural 
colleges for instruction in forestry for the benefit of men who, 
while unable to pnss through « university conrse, prepare for the 
management of landed estates. p 

As to the funds required for extended afforestation, these will 
no doubt he forthcoming in the case of many Janded proprietorg 
as soon as we have succeeded in convincing them that economically 
condneted forestry will pay a fait Interestonthe invested capital, 
In other cases, however, this. will not be so. The Forestry 
Committee in their report have denlt with the question of' State 
loans at low interest, and suggested that the matter might-stand 
over for the present, I ghould, however, like to draw attention 
to the system of Co-operative Credit Organisations, upon which 
Mr. Montgomery published, in“1992, an interesting bulletin, 
Such Credit Organisations should be local, where members can 
obtain advances at a moderate rate of interest, either for a short 


234 -OUR FORESTRY PROBLEM. 


period or on the principle of a sinking-fund, Organisations of 
this class have, [I understand, already been started in Ireland 
and elsewhere, but a further and considerable extension would 
doubtless prove of the greatest assistance to landed proprietors. 

The financial aepect of the problem is, of course, of the highest 
importance, but at the same time it is most difficult to deal with, 
owing to the absence of suitable data. ‘The Forestry Committee 
have taken a considerable amount of evidence on the point, and 
arrived at the conclusion that excellent results, even with 
indifferent management, have often been obtained from planta- 
tions formed on land of little or no value for any other purpose. 
Nobody expects that waste Innds, which have for a long period 
of time heen exposed to deteriorating influences, will at once 
spring into full production on being planted, and this in specially 
pointed out in the evidence ; but there can be no doubt that most 
of our waste Jands were once under forests, and, if the thing is 
done in the right way, can again be successfully afforested in 
apite of initial difficulties, 

In order to show how proper management will Jead to increas- 
ing financial prosperity, I propose placing before the readers of 
the World's Work a few data from the history of the Saxon State 
Forest, Sasony is a highly industrial country, and in this respect 
comparable with Great Britain, We have reliable statistical data 
about these forests since.the year 1817, from which it appears 
that the area in [817 amounted to 367,499 acres and in 1893 to 
428,542 acres, giving an increase of 61,043 acres, equal to 17 
percent. These lands include good, bad, and indifferent soils, 
and the greater part are situated in mountainous districts. np to 
an elevation of nearly 3,000 feet above sea-level, The yield in 
wood per acre amounted in 1817 to 61 cubic feat; in 1893 it had 
risen to 92 cubic feet, or an merease of 31 cubic feet, equal to 50 
per cent. We do not know what the average stock of wood 
standing on each acre was in 1817, but in 1844 it came to 2,173 
cubic feet ; in 1893 it had risen to 2,648 cubic feet, representing 
an incrense in fifty years of 505 cubic feet, eqnal to 23 per cent: 
This shows that, in spite of the greatly increased yield, the forests 
are now much more valuable thin fifty years ago, The net 
returns (after deducting all expenses) show the following results 
per acre and year :— 


During the period 1817-26 ou —-40 abillings. 
ar 1927 -.96 4200" 
ames 1837-48 47° 
” ” 1847. “ 6b 
es = 1854-63 100 me 
be “at 1864 wg” 
wy ak 167: ws 

me 188 ler 

They rose further in 1900 to oe. | ig 


T may add that the average receipts per cubic foot of wood 
were 2:!d. in 1817 and 45d. in 1900, arise equal to 114 per 
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cent., while the above figures show that the nét receipts per acré 
have during the same period risen by 462 per cent. 

Surely here is an incontrovertible proof of what scientific and 
systematic management of woodlands can achieve ! 

There are many other important points connected with this 
mbject which I should have liked to discuss, but want of space 
prevents my doing so, © Enough has, I hope, been said to 
demonstrate the extreme importance of the problem, and the 
simple steps imperatively called for to solve it.— World's Work, 


ee 


Tho Timber Trade of Manchuria. 

In view of the great interest just. now taken in all matters 
concerning the Far East, the account of the operations of Russia to 
capture the timber industry in that district will be welcome. 
The following particulars were supplied to The Columbia River 
and Oregon Timberman, by Mr. H. B. Miller, the United 
States Consul at New Chwang:— 

There are many lumbering enterprises being establiched in 
Manchuria, Siberia, and Saghalin, preparing to compete with the 
Pacific Coast lumber. 

The most important is the Russian Timber and Mining Com- 
pany, of the Far East, with headquartera at Port Arthur. This 
company is organised by some of the most prominent men connect~ 
ed with the Russian Government, and has a very large capital of 
20,000,000 roubles, so it is reported. 

Their principal operations will be on the Yalu River, where 
they run down timber from the forests of Corea as well as the 
large foresteof Manchuria. Ihave been informed by men who 
have seen these forests that they are very extensive, and contain 
immense quantities of exceedingly fine timber. There is much 
fiue timber in this market from that locality, and it has been the 
source of supply for both this and the Tien Tsit: market for ages. 

The ocean and river junks are built of this timber, hewn 
out in large pieces —often three feet and more in width. ‘here 
are about 25,00 of those junks trading in thia port, ‘The timber 
ia mostly pine, very much like the white pine of our country. 
This is the best quality of lumber that Ibave seen in China, 
The per cent of clear is not very heavy. 

There is also considerable fir, usually much smaller than 
the pine, and also a timber similar to our tamarack. These are 
the three varieties that [ have seen from the Yalu district. It 
ia brought into this market and the other markets of China on 
junks. These junks when coming to this market usually sail in 
fleets ‘as a means of protection against pirates, who often 
board them near the mouth of this river and rob them ot levy 
tribute on them. 

Most of this timber is driven or.rafted down the Yalu’ in 
short lengths, and it is. almost impossible to get long timbers 
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from this district, The Chinese in their native affairs seldom tae 
any but short timbers, and all the timber cut for Chinese consump- 
tion is cut into short lengths in the forests. 

Up to the present time-all these logs: from this section have 
been cut into lumber by the whipsaw ‘method of the natives, 
usimg a thin and narrow saw blade with teeth set so as to 
ent hoth ways of the saw’s motion. Where the Russians have 
charge of this native saw mili they have introduced the large and 
heavy saws, cutting only on the downward stroke, such saws. ae 
are used in our country for whipsawing lumber, and with these 
the natives accomplish much more. 

On the Yalu this old method is now to give way, and 
Russia ia to construct there at the mouth of this river the third 
Jargest eaw mill in the world. I have not. been able to get the 
detaile or to ascertain whether the mill is to come from America 
or not; but it is certain that a great mill enterprise is slready 
in process of construction. . 

This is at the point of political controversy and the most 
likely place of cofifict between Russia and Japan. It is at the 
place of the great naval battle between China and Japan, the 
conclusion of which practically eettled the fate of that war. 

The establish iment, of this enterprise is very likely to influence 
the lumber trade of China to some extent, but more particularly 
in Manchuria and North China, 1 am inclined to the opinion 
that it will not seriously affect the trade in Central China. 

In addition to this competition, which is already supplying 
large quantities of timber and lumber at Port Arthur, Dalny and 
New Chwang, and for the Chinese Eastern Railway, the Russians 
are now shipping to all of these places by steamer from Vladivostock 
and cinity, and the Island of Saghalin large quantities of 
umber, 

This lumber from that section, so far as I have seen, is of a 
rather inferior quality compared with the Yalu lumber, is harder, 
coarser grained, warps and twists badly and is difficult to work. 
Compared with the Yalu timber, it is about like the Norway pine 
4s compared with the white pine, It isin fact very much like 
the poor grade of Norway pite. What Ihave seen’ may not be 
the'Lest quality, however. I am informed that the forests of 
Siberia and Saghalin Island are quite extensive, and that the 
lumber production in that section is susceptible of great 
development. . 

This information I have from very reliable sources, but I 
cannot. write of it from personal observation. Mr. Clarkson, 
formerly of Portland, Oregon, hag pn saw ‘mill and sash and: door 
fnctory ‘at or near Viadivostock, and is reported to ‘be having 
much euccess in this and other enterprises. 

Another point of Russian competition in the tumber business 
is developing on the Rivet Sungari, where the Chinese Eastern 
Railway crosses it, about 80 miles south of Harbin. ‘limber in 
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considerable quantities is run down this river to thie point, and 
is being made into lamber by the Chinese method, several hun- 
dred men being engaged-in the work. [am of the opinion that 
lumber from this source will never reach the sea in competition” 
for the trade of China ; but it will be a splendid source of supply 
for railway use and for the city of Harbin, 

This timber, so far aa I have been able to see, ig a fair grade 
of white pine, but the logs are all small. Whether this is due 
to the difficulties of driving on the strenm or to the email growth 
in the foreats I have not been able to learn. 

Harbin is to-day only three years of age, but is one of the’ 
greatest cities of Asia, and ‘contains the largest European 
population of any Asiatic city, containing 60,000 Russians be- 
sides the soldiers. At Harbin there are two amall saw mille 
cutting timber from the River Sungavi, coming from below the 
city. On the railway line between Harbin and Viadivostock 
there are two large saw mills, the machinery for which cost in 
place 150,000 roubles. These mills are engaged in cutting 
lumber at present for the railway and for the town of Harbin. 

+” [tis clear that Russia intends to provide for all the tequire- 
ments of lumber in Manchuriaand Siberia with a possibility of 
entering the Chinese market, 

The Government has established a ruling that all railway’ 
and Government supplies must be purchased from Russian com-: 
panies if possible,.and this is encouraging many industries in 
Maneburia, and the lumber industry is one of them. y 

The recent purehase of considerable quantities of lumber 
from the United States was due to the haste in Providing: 
quarters for troops necessary to take eare of the large army she 
has in Manchuria, and to hurry to completion many buildings 
and structures required to carry out her occupation. The railway- 
will require many ties or sleepers, as they are decaying very: 
fast, and many have to be replaced even before the railroad is 
completed. . 

‘This is due to the fact that the railway is not yet ballasted,- 
and the ties are laid deep in the earth and sand, not even the: 
ends being exposed to the air. These ties are now coming in 
considerable quantities from Siberia and Japan, and I do not 
believe it possible for our country to compete for the trade, 


Forestay in rar Hawauay [suanns,—The Hawaiian Phouter’s 
Monthly publishes the report of the Committee on Forestry which 
wns lately formed to devise some practical method of establishing 
forestry reservation in the awaiian Islands. The method devised 
would appear to be original. ‘The Committes recommended the 
@ovérnior. to appoint some person in eavh district who should take 
upon: himself the responsibility of.muking a map and description 
of @ proposed forest reservation in such district, to be submitted 
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to the Governor for‘approval. If the proposal wate aoéepted, the 
persons appointed in each district’ were to secure subscriptions 
to secure the fencing of the reservations, The Committee also 
yecomimended to the Crovernor the names of certain persons who 
were to take up those apparently uncontrolled and : unrewarded 
duties, A bill was subsequently passed forthe constitntion 
of a Bond of Forestry‘ and Agriculture, to consist of five members. 
The Board hae subsequently beew organised and placed itself 
in communication. with. the Bureau of Forestry at.Washington. 
The Burean with characteristic energy forthwith deputed an officer 
to Honoltrin to inspect, and as a result of: his inspection and re- 
port, the Burean haa at the request of the Governor of the Hawaiian 
Islands, recommended the appaintment of Mr. Hosmer, one of 
its own officinla, to be Superintendent of Forestry in Hawaii. 
He will work under the Committee on Forestry, which has 
appointed several gentlemen ae unpaid Forestry Agents. in their 
respective districts. 


Forestay Insrauction aTtae Forest or Dran.— With a view 
to giving effect to the recommendation contained in paragraph 25 
of the Report of the recent Department Committee on British 
Forestry, the Commissioner of Woods, in charge of Dean Forest, 
and the Highmeadow woods adjoining, has arranged, with’ the 
sanction of the ‘'reasury, to start an experimental course’ of intrue= 
tion for student: woodmen who will be employed in these Crown 
woods during the time of their training. Mr. ©. 0. Hanson, of 
the Indian Forest Service, has been appointed Instructor, under the 
supervision of Mr. Philip Kaylig, the Deputy Surveyor of Dean 
Forest. The classes will be held in the Crown Office, Coleford, 
and will begin about the middle of January 1904, The courae’ 
will be spread over two years, and will include instruction in’ 
Forestry, Botany, Sylviculture, Forest Mensuration, and Protection 
of woods. Eight young men hava applied to become students, 
six from the Forest of Dean, where they are already employed, 
and two from Windsor. ‘This is.as many as employment can 
be found for at present. It ia hoped that. next year, when the 
firat eight will have completed the first part of the course, and 
will go on to the second part, that eight more may be taken on to 
take up the first part in succession. At the end of the first two 
years, and every year afterwards, an examination will be held, and 
those ‘student woodmen who pass satisfactorily ‘will receive a 
certificate, signed by the Commissioner ‘of’ Woods and the 
Deputy Surveyor of Dean Forest. ; 


i fas a. Lene eine 
Re-arFoResTaTion 1N Irany,—Mr. Neville-Rolfe, British 
Consul in Naples, refera in his latest report on. his . district. to 
the widespread: interest now being taken .in Italy in the quer 


os. 
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tion of re-afforesting the country. In 1877 about four millions 
of acres were withdrawn from the operation. of the old forest 
Jaws, ag well ag about one million acres in Sicily and Sardinia. 
The consequence was a reckless destruction of forests; and now 
it is generally admitted that the State must step in to save 
those that are left and to aid in replanting. The question now 
being disenssed is, What trees are to-be used for the latter pur- 
pose? The Italian onk is of little use except fur railway sleepers; 

” there is plenty of chestnut all over the country, and pine trees 
would grow luxuriantly and prove most useful. The cork tree, 
however, appears to. be the one which would prove economically 
the most valuable, and it has hitherto been almost wholly neg- 
lected in Italy. In 1900 the cork exported waa valued at only 
£36,000, and much, no doubt, was used at home. But a few 
years ago, Spain exported’ wine corks to the value of overa 
million sterling. In Italy: about 80,000 heotares of land are 
under the cork tree, chiefly in Sicily and Sardinia; in Portugal, 
Spain and Algeria the areas respectively are 300,000, 250,000, 
and 281,000 hectares. The Calabrian cork forests have been 
almost wholly destroyed, the trees having been burnt for charcoal, 
and even Sicily now imports cork wood in considerable quanti- 
ties, Seventy years ago nearly all the cork imported into 
England came ‘from Italy; but since then most of the Italian 
forests have been destroyed for charconl, and to produce potash, 
and those that remain are being devastated for the same pur- 
poses; and no one thinks of replanting the ground, which naturally 
gets washed away owing tothe absence of trees. Large forests 
containing a majority of cork trees are continually being released 
from the forest Inwa, und there is a risk that the production of 
cork in Italy will soon cease, Nothing can replace ek in its 
inanifold use, and now, when vast quantities are used in making 
linoleum and in shipbuilding, an adequate supply of it is of 
great economical importance.— The Times, April 2iat, 1901. 


Mr. E. Jackson, the Port Engineer of Karachi, has carried 
out some interesting experiments regarding the comparative 
value of sleepera of jarrah wood, deodar ‘and babul wood. It 
has been found that exposure to the sun’s rays cracks the jarrah 
wood more quickly than it does the deodar. Sleepers placed for 
three years under water of both jarrah and deodar are found to 
have been practically unaffected, but the jarrah wood was a little 
brighter in appearance ; the babul was, however, almost destroyed 
by marine insects. The experiments go to show ‘that as regards 
durability there is little to choose between jarrah wood and 
deodar, but the deodar is considerably cheaper, costing Re. ¢, 
while the jarrah costs Rs. 4-Ga sleeper, The deodar has also 
the advantage of being lighter in weight, and thus is less costty 
in traneport and in laying down, While deodar sleepers can 
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be easily moved or carried by a couple of coolies, it takes foar 
to move one of jarrah wood. e : 


+ Tracatna oF Forestry iN THE Provinces.—The Technical 
Educational Committee of the Fife County Council have issued a 
circular intimating that they have made an arrangement with the 
Edinburgh and East of Scotland College of Agriculture under which 
Mr, Fraser Story, who studied Forestry at Fdinburgh Universi« 
ty and at Eberswalde Forest Academy, will conduct a course of 
nine lectures and two out-door excursions at Kirkcaldy and Cupar 
during the months of December, Januaryy and February. Ia 
the: circular the Committee say: “*!t is the intention of the 
Committee in these lectures to provide systematic scientific in- 
atruction of euch a kind as to be readily adapted to local civeum- 
stances. As far ng poraible the class lessons will be of a practical 
kind, and farther provision will be made by which the, students 
will see for: themselves the best methods to be carried out in 
daily practice.” 


DIALIUM TRAVANCORICUM, BOURDILLON 


THE INDIAN FORESTER, 


Vou. XXX.) JUNE, 1904, (No. 6, 


. Diati\um travancorionm, 
A NeW speci“g ComMUNICatTED BY J. F, Bourpinton, F. L. 8. 


LEGUMINOSAE. 

Dialiwm travancoricum—Sp. Nova. Mal. “ Malam puli.” 
Leaves imparipinnate, rachis 5 in., slender, leaflets 7—11, sub- 
opposite or alternate, shortly stalked, thinly coriaceous, glabrous, 
ovate, cundate-acuminate rannded at the base and dark groen, 
each 2—3 in. by }—1} in. Flowers small, numerous in lax, 
terminal and axillary fulvous-pubescent panicles, each 4 in, long, 
Sepals 5, much imbricated, brown and very pubescent. Petals 
o, Stamens 2, erect, with large, subsessile anthers. Ovary 
oblique, very hairy, with 2 ovules, Legume spherical, but laterally 
much compressed, J in, ucross und § in. thick, durk velvetty brown, 
containing one pale brown seed. 

A magniticent evergreen tree occurring in the “forests of 
South ‘Travancore near Ponmudi between 1,000 and 2,000 ft. and 
very local. Height 100 ft. Diameter 3 ft. Flowers July—September. 
Fruit ripens May-June. Bark pale brown, stnooth, in. th 
Wood brownish-grey, marked by lines of darker colour, bard, 
smooth and close grained. Centre darker, but no heart, Porea 
rather scanty, large and evenly distributed. Medullary rays 
very fine and conspicuous, crossed by numerous concentric lines 
of paler issue, giving the wood a mottled appearance. Annual 
rings marked by curker lines about 10 to inch. 

Weight = S7lbs, P=894. 

The fruit is called by the hillmen the “bill tamarind.” 
The endocarp is bright red and spongy in texture and is slightly 
acid. It is greedily eaten by birds of all kinds when the trea 


isin frait. The wood is strong and useful, but is not at all 
used. The tree is well worth cultivating for its very ornamental 
appearance. 


I first noticed this tree many years ago, and for « long time 
assumed that it was the Ceylon L. ovvideum, but a comparison 
of the flowers, fruit, and timber with the deseription of them 
given in Trimen’s flora of Veylon showed that the two were dis- 
tinct, an opinion subsequently confirmed by an examination of 
the timber of the Ceylon tree at Peradeniya, and of ity fowers 
at Kew. The chief points of difference are that (1) the leatlets 
are more oumerous and brouder than in D. ovvideum. (2) The 
flowers are nearly globose on stout short pedicels and are covered 
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with tomentum in travancoricum, while in ovvideum the flowers 
are Jong and pointed, on long slender stalks and are glabrous. (3) 
The anthers of travuncoricum are subsessile, but in ovvideum 
filaments areas long as the anthers, (4) Tho fruit is round and 
compressed in travancuricum with a bright red endocarp, but in 
ovvideum the fruit is ovvid and the endocarp is buff coloured, 

When the Inte Mr. Lawson, Government Botanist, visited 
Travancore at the end of 1893 I pointed out this tree to him, 
and we picked up some of the fruit, which was sent to Caleutta, 
A reference to it appeared in the Journal of the Asiatic Society of 
Bengad, Ixvi, ii, 483, while in Gamble’s Manual of Indian Timbers, 
page 276, our tree ig provisionally named D. coromandelinnum 
Hontt. By the courteay of Major Prain, I.M.S., I have been able to 
obtain a copy of the description of the above named tree, pub- 
lished by Honttuyn in 1773 at Amsterdam, and also a copy 
of his illustration of it, From these it is evident that Honttuyn’s 
tree was not the same as ours, and this is not surprising, seeing 
Yhat VD. travancoricum isa very local tree, being confined, as 
far as is known at present, to a very limited area, and is not likely 
to occur on the Coromandel coast. Honttuyn describes the flowers 
of his tree as being yellow with green stamens, and of the latter 
the illustration shows 5, and not 2, The leaflets are said hy him 
to number 4 or 5, and to have white veins, which the illustration 
clearly shows, and neither of these characters fits our ‘Travancore 
tree (of. Brandis Indian Trees, p. 251). 

The illustration shows— 

1, Flower with 2 sepals removed showing the large subsessile 
anthers, all x 6. 

2, Fruit natural size. 

3, Seed natural size. 


J, F, Bourpition. 
aundor, 26th March 1904, 


‘The Afforestation of Great Britain. 

In the debute on the address in the House of Commons in 
February last, Mr. Keir Hardie moved an amendment in which 
le expressed regret that the Government had not seen fit to 
recommend the creation of a department of labour empowered 
to deal effectively, in conjunction with local authorities, with the 
problem of the unemployed by the execution of public works, 
afforestation, and the encouragement of agricultural pursuits. 

The following is the Jimes* summary of the answer given 
by the Minister for Agricultur : 

Mr. Long expressed his great sympathy. with the 
deserving unemployed, a sympathy which was shared by 
every member of the House. It was only, he pointed out, 


* The Lendon Fimes for Siturday, February 20th, 1904, 
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when they came to the’ consideration of the remedies thet 
should he applied, that differences of opinion disclosed thomeel ves. 
‘The Government did not believe that there was any necessity: for 
the establishment of a labour department. It had been suggested 
that as an alternative the Local Government Board should be 
strengthened; but even if that were done, the diffleulty of pro- 
viding for the unemployed would continue. Some members 
desired that the obligation of finding work for the unemployed in 
London ehould be thrown on the metropoliton area as a whole; 
and to them he was bound to point out that his departinent was 
in the position of trustees for the ratepayers, and that so serious 
a change ought not to be effected without most careful consider- 
ation. He failed to see how a labour department could do more 
than could be done by the Local Government Board and the 
Board of Trade, The idea that a special department could make 
arrangements for aetting up Imperial worke, country works, and 
local works was not: practical, Ax to afforestation on a vast acale, 
which was the second remedy advocated, he must point out that 
nothing of the kind had ever yet been undertaken by the State. 
It had always been the custom in this country to leave remunge 
rative works to private enterprise. But even if a great scheme 
of afforestation were started, the majority of the unemployed 
would not be benefited, for, having no experience of work upon 
the land, they could hardly be set, to digging, draining, and plant- 
ing. As to the men who were willing and able to do ordinary 
agricultural work, they woult find very little difficulty in obtain- 
ing employment, if they looked for it. 

When the Minister for Agriculture can get on te his 
feet in the House and answer a practical proposal, appa- 
rently to the satisfaction of the majority of members, in the 
above fashion, progress in the afforestation of Great Britain would 
appear to have gone a long step backward as far as the 
English Ministry are concerned, since the lamented death of 
that fareseeing Minister Mr. Hanbury. Mr. Long's expressed 
sympathy with the unempleyed would not appear to go very 
deep since almost in the next breath he makes them out 
to be nbsolute incapables, We read that he is of opinion that 
they, through inexperience, could not be set to digging and drain. 
ing and planting work. How much experience is required to dig 
a hole n foot square on a barren moor or to trench and drain such 
anarea. Mr. Long canscarcely mean that the unemployed of 
London and other great cities are unable to handle a spade or do 
not know what the implement looks like. Thousands are 
employed clearing the streets after a snowstorm in London, and 
LCC. notices all over the town at the present moment: state 
that the men are to bring their spades with them if they wish 
-employment, We admit that the planting does require some 
experience, but only such as an average man, and more especially 
-the average Londoner, who, if nothing else, ia quick snd 
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minatt enough when he likes, would quickly pick up. But 
to any one who pretends to have the slightest acquaintance 
with agricultural matters, we will not say forestry matters, the 
spectacle of a British Minister solemnly telling members 
in the House of Commons {that trenching and pit digging 
would be quite beyond the powers of the unemployed, aud 
per contra that afforestation is quite ont of the range of 
pratical feasibility in Britain, would be Indicrona in the 
extreme were it not for the mucli-to-be-deplored ignorance 
and conservatism it givesevidence of. Butit would not have 
been difficult to expose this ignorance, and it seems a pity 
that it did not occur to Mr. Keir Hardie to ask Mr. Long 
how it happens that Londoners have proved themselves so 
apt as hop pickers. That garden of England, the county of 
Kent, is ns fult of bop pickers as a porenpine of quills in 
September, and the twang which is the most familiarly heard 
én all sides is the dreadful Cockney one. Most owners of hop 
ardens will tell yon that although the Lundoner requires to be 
Tooked after pretty smartly, for he is not averse to lifting anything 
and everything he ean Jay handa upon, yet in the field at hiswork 
ke will do as much again as the conntry Inbourer in half the 
time. In the same manner that the Londoner has Jearnt to 
beeome an. adept in the hop field in the antuma, so would he 
and the unemployed in many other great towns quickly learn the 
rougher part of the wooderaft he could be put to throngh the 
jong winter months were the British Government to follow the 
lead of every other State of importance in the world, and 
commence planting up its waste Jands, 

_ But Mr. Long's anawer goes deeper, nnd therefore is 
More serious, thin Mr. Keir Hardie’s question necessitated. I 
would draw attention tothe words “ As to afforestation on a vast 
seale, whieh was the second remedy advocated, he must point 
out that nothing of the kind had ever yet been undertaken by 
the State. ‘It had always been the custom in this country to 
Jeave remunerative works to private enterprise.” 

These words put the Minister’s attitude ina nutshell. In 
the past our Islands were covered with thick forest. As the 
population grew more intense, this was hacked down until not 
a bit of timber worthy of the name was left in the country, 
Our snpremacy at sea and our vaat conl-fields have enabled us 
to do withont these absent forests up to the present time, We 
have our coal for fuel purposes, and we are rich enongh, and 
apparently content enough, to pay a large price for imported 
timber much of whieh could be grown at home at less cost, 
whilst nt the same time farnishing work for a large number of our 
tnemployed. This is the present position, and the Minister for 
Agriculture does not see why we should depart: from it, because 
forsooth ‘nothing of the kind had ever yet been undertaken 
in the State.’ Every forester, and many others who have 
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cared to take the trouble to study the question, knows tnat the 
day must come, and is much nearer than is dreamt of in our 
Islands, when the question of the afforestation of some part of 
them will be one of the very first importance. It will then be 
found that with all onr wealth this is one of the few things that a 
vote in Parliament for the necessary money will not be able to 
remedy. Such a vote can now place battleships on the sea, 
encircle the country with heavy forts and giant guns, build 
docks and raise regiments in a comparatively short space of 
time, but the then Minister of Agriculture will find that it will 
be quite impossible to create forests which will be able to give 
any yield in timber that he or the majority of the House who 
agree with him will ever see. 

And this brings us to the fallacy in the second portion of 
the ahove-quoted extract —‘1t had always heen the custom in 
this country to leave remunerative works to private enterprise.” 
Has Mr. Long ever heard of a conntry called India, and is he 
acquainted with the general lines of Government policy in that vast 
country ? ‘The above words havea very familiar gound. They are to. 
be found in many an Indian official document and reply, for this is. 
also the policy of the Indian Government. But it stopped short 
at Forestry. It is a good many years ago now since forest 
conservancy was introduced into the country. It is said, and 
it has been proved times without number, that every good move, 
every new departure, for the amelioration or the safeguarding 
of the interests of the human race is ever met hy the strongest 
opposition, has to cope with ignorance and conservatism, or, 
to call it by its proper term, crass obstinacy on the part 
of the mee in general and of some of its strongest inen in 
particular, The introduction of Forestry in India was no 
exception to the general rule. and that the policy triumphed 
over all opposition, that the work was carried on often under 
the most trying conditions both mental and physicat to its 
advocates unti] the present great department arose into being 
but shows the absolute necessity that existed for such, and 
the justness, the clearheadedness and longsightedness of those 
reaponsible for its inception. It was realized, and realized once 
and for all, perhaps hnstened by the fact that there is not in India 
that large amount of capital always ready for investment to be 
found in England, that the formation and maintenance of the 
forests was not, could not, be left to the private person, to the 
capitalist, the company promoter, ef hoc genus omne, for the very 
good reason that from the very nature of such property early 
returns from large areas were not a possihility. When capital has 
to be locked up for a number of years, when neither the capitalist 
nor his son nor the company promoter, nor his shareholders will 
in all probability ever see any return in cash for their outlay, one 
can scarcely, Mr.’ Tong knows well that one cannot, expect or 
hope that grent financiers will lay out their money in this fashion, 
To leave the afforestation of the British Isles to private enterprise is 
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tantamount to saying that the benefits of snch afforestation are not 
believed in by the present Ministry, that last yenr’s great talk upon 
the subject was quibbling and moonshine, and that the problem ‘of 
the unemployed, for that it could to a large extent be solved in this 
way, and perhaps only in this way, few who have studied the 
matter doubt, is still to remain unsolved and neglected. We would 
like to see the House appoint a Beard placing on it some of the 
experts ready to their hand, some of the retired Indian Forest offi- 
cers of experience, who form a valuable asset to which the country 
can turn if it cares.to. We should like to see the Board request 
these officers to draw up a preliminary working scheme for treat- 
ing certain areas, to be put into force as soon as drawn up. We 
should like to see a sum of money provided for this propose ; 
’twould be but the mereat trifle from the great national purse. 
It would not be long before the question of the advisability, 
applicability and practicability of the afforestation of Great 
Britain answered itself, the answer carrying with it a com- 
mencement of the settlement of the unemployed question—a 
settlement of which no Government has yet provided even the 
amallest solution to. 


E. P. Sreppixa. 


Notes on Sandal. 
By M. Rama Rao, Mapras Forsst DerawrMent. 

Ma. P.M. Lushington’s article on this subject in the January 
number of the Jadian Forester will doubtless be read with much 
interest and profit by those who, like myself, have sandal tracts 
to manage. Mr. Iushington has already contributed a great deal 
to our scanty knowledge of the habits and growth of sandal, and 
{hope that as he ia still earnestly studying the subject,:he will 
give us more information still. In the meantime I venture to 
offer the following remarks on the subject for the perusal of 
Indian Foresters :— 
J.—Roor-parastrisM. é 

2, Since writing my note that appeared in the September 
number of the Forester, I have continued the investigation and 
study of this peculiar habit of the sandal, and have found 
unmistakable evidences of its parasitism on the roots of upwards | 
of seventy different species of plants belonging to various natural 
orders. In fact, I have hardly come across a plant growing 
within reach of a sandal whose roots have not borne traces of 
attack by sandal roote, though some species are more largely 
preyed upon than others. 

As a detailed account of my investigations in this direction 
will form the subject of a separate record, there is no need to enter 
into.details-here. It may, however, now be safely asserted that 
the root-parasitism of sandal discovered so far back as 1871 by Mr. 
Scot, and altogether ignored till very recently, when Nr, Barber 
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rediscovered it, if T may say so, is now beyond all doubt an 
established fact, and that it plays a part in the growth and 
development of the tree the importance of which has never 
hitherto been suspected, 


IL. —ConGevers, 

3. Tam now in « position to endorse all that Mr. Iushing- 
ton has said on this head, since I have found the :o0t connection 
of sandal with all the species mentioned by him except Terminalia 
chebula and Acacia sundra, which I have not yet exnmined, 
Kut [see no reason to exelude Litscea zeylaniea and Albizzia 
amara from the list of congeners, for they are not only associated 
with the sandal but have alao root connection with it, although 
Albizzia amara is not commonly found on the upper slopea and 
plateau of the Javadis. 

4. [would add the following to the list of congeners given 
in my article ahove refered to. Every one of these species was 
found to have been attacked by the sandal roots :~Terminalia 
urjuna [along streams and in moist places), (2) Wrightia tomentosa, 
(3) Mimusops indica, 4) Alseodaphne semicarpifolia, (3) Diospyros 
montana, 6) Cudranin javanensis, (7) Kuttu tamattai [a large 
leguminous climber with purple Bowers and broad and long pode], 
(8) Manipwitan [Tamil], a woody'shrub, (9) Ventilago madras- 
patna , (10) Cipadessa friticosa, (11) Karallan kodé [Tamil], an 
usclepiad resembling somewhat Hemidesmus indicus, (12) Sida 
carpinifolia, (15) Casearia tomentosa, (14) Elceodendron roxburghii, 

15} streblus asper, (16) Anona squamosa, (17) Phoenix sylvestris, 

18) Clitorea ternatea, (19) Azima tetracantha, (20) Protium 
caudatum, (21) Adhatoda vasica, (22) Alangiam lamarckii, (28) 
Cucurbita dioica, (24) Grewin ep. (Tamil Punnipudukkan], 25) 
Sittavarai in Tamil, a leguminous herbaceous twiner with a 
tuberous root, (26) Tinospora cordifolia, (27) Acalypha fruticosa, 
(28) Acalypha indica, (29, Plumbago zeylanica, °30: Achyranthus 
aspera, (31) Prickly pear | Opuntia dillenii], (32) Jatropha curcas, 
(83) Ficus bengalensis, (34) Pandat [«varedi oleguminous climber 
grown in gardens}, 35) Morinda citrifolin, (36) Ochalandra rheedii, 
(37) Holoptelea” integrifolia, (38) Grasses such ag Cynodon 
dactylon, and (39) Klensine Egyptiaca. Some of the above species 
are very spnringly attacked, while othere aro extensively so by 
sandal roots. ‘'o the nhove may be added (40) Inga duleis, (41) 
Euenlyptus globulus, (42) Dalbergia sissoo, and 143) ‘Thespesia 
populnea, all of which were found largely connected by their roots 
with the sandal in the Forest compound at Denkanicotta. 

Thave also observed sandal associated with teak (Tectona 
grandis), blackwood (Dalbergia latifolia), Pterocarpus inarsupium, 
Canthium parviflorum, Ixora parviflora, Cordia myxa, Cordia 
vestita, Bachanania latifolia, Cassin fistula, and Agave americana, 
and though I believe they are attacked by sandal, | have not 
examined their roots.- 
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TU. -Ginea CLasses aND WEIGHT OF SCENTED WooD. 

5. ‘“Aregister showing the girth at breast height and weight 
of scented wood of each tree felled has been maintained in cach 
range of the Sulem District since 1901-02. I take the figures 
of the Tirupatur Range as being the most accurate, the operations 
having been conducted by an Extra Assistant Conservator, and 
frequently inspected by myself, The subjoined table No.1, based 
upon the results of the fellings of 19 .2-03 and 1903--04, shows 
the yield of the several girth classes at different altitudes on the 
Salem Javadis. The altitudes are taken from the 4-iuch maps 
prepared by the Survey of India party. As the trees selected 
for felling during 1902-03 were restricted to those ot and 
above 40 inches in girth, and in 1903-04 to trees above 36 
inches, the lower girth classes are but thinly represented 
and do not admit of a fair comparison with the figures 
given by Mr. Lushington, Such as they are, they show that 
the yield of scented wood on the Javadis is much greater 
in almost all girth classes than in the sandal tracts of the 
North Coimbatore District, irrespective of the differences in 
altitude As far asT can gather from Mr. Lushington’s notes, 
the conditions of growth of sandal in the Coimbatore District 
are all that could be desired, and I therefore take it that they 
are not less favourable than those obtaining on the Javadis. If 
this were so, the causes for the smaller yield of scented wood in 
Coimb:itore require to be studied, Prior to the introduction of 
detailed instructions in 1895-96and their stringent enforcement 
in the Salem District, the yield of scented wood was no better 
but was perhaps worse than in the Coimbatore District. 
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6. This table does not permit us to deduee any useful and 
precise generalisations of scientific value as regards the influence 
of altitude on the outturn of scented wood (henrtwood), nor does it 
enable us to fix, with any shown of scientific accuracy, the yield 
of scented wood for euch girth class, although it may justify a 
very: rongh estimate such as wonld serve for practical purposes 
of check and control over the work of indifferent and careless 
subordinates in exploiting the wood. The variation in the 
ontturn is very gueat, not only between the different girth 
classes, but also in the individuals of the same girth cliss. In 
Mr. Lushington’s opinion “ figures of this sort only prove the 
immense variation of sandal even when grown wider similar 
couditious.” The italics are mine, Thi, in other words, meaus 
that the sandal tree behaves differently from all other tree species, 
‘a proposition which it is difficult. to accept unlessund until it is 
estnblished by further investigation and study. Mr. Lushington 
presuinubly assumes Una the trees for which he hua given figures 
of yield in each coupe were all grown under similur conditions, 
Ido not know whether he his taken any account of the different 
species of trees nssociated with the sandal aud their density in 
the coupes he refers to. It is hardly likely that he could have 
done so, considering the extremely irregular and patchy nature 
of sandal occurrence in unreserves and in the neighbourhood 
of villages and cultivation where the interference of man and 
beast with forest growth is so greaf, and where, therefore, it is 
finpossible that all sandal trees felled could have grown up 
amidat congeners of similar species and density. If this. were so, 
then it cannot be said that all the trees on whose oviturn of 
heartwood Mr. Lushington bases his opiuion were grown under 
similar conditions.” My Lelief is eivong, nay, it is almost a 
conviction with me, that the influence of congeners on the growth 
and development of the sandal treeand on the production of 
scented wood is us great as the other conditions of growth such 
as soil, climate and altitude, which Inst may even he guid to be 
secondary in its importance to that of the “ congeners.” 

7, So furas the trees on whose yield the above table is 
based are concerned, I may say that the soil and the climatic 
conditions of growth were more or less similar, but in respect of 
cougeners there has been considerable difference, and I attribute 
the great variation in the yield mainly to this difference. L basa 
this statement on my general observations and nine years’ 
experience of sandal on the Javadis. 

8. The following inferences may be fairly drawn from 
the above table :—- 

(a) The natural sandal is mostly found at altitudes between 
2,600 and 3,900 feet on the Javadis (salem). 

NX. B. The area of sandal above 3,400 feet is very small. 

{b) The average yield of scented wood increases as the 
girth inerenses, although notin any definite and fixed proportion. 


NOES ON SANDAL. 253 


In making this inference it is only fair to leave out of account 
abnormally large or small yield of some trees, as in the case of 
girth clagses 31”—-33," 34°—36," and 35”—47.” 

(c) Mature trees are mostly confined to girth classes 
37°39" to 46"—48," and the number of higher girth classes 
gradnally diminish up to 60," above which the trees become too 
few to be taken into account in practical calculations, 

(d) From the above it may be broadly stated that the 
maxitanm limit of girth of exploitable trea mny be fixed at 5’, 
the minimum being 3‘, This holds good only to the Javadis. Of 
course, dead, declining and damaged trees below this minimum 
must obviously be exploited, but they need not be reckoned with 
in inaking calculations for framing a working scheme for sandal, 

(e) The influence of altitude on the outturn of scented wood 
in the several girth classes is not clear. The figures given by 
Mr. Lushington lead one to the sume conclusion as regards 
sandal areas in Coimbatore also, But in the absence of relinble 
information as to the existence of similar conditions of growth, 
no comparison is possible, much less a generalisation, 

9 As figures of yield of seented wood on the Chitteris, 
Melugiris and’ Kollimaiais, as furnished by Range Officers are 
available, it may not be uninteresting to compnre them with those 
ofthe Javadis. The subjoined table exhibits them, 
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10. A glance’ at this table shows that on the Javadis not 
only is the ontturn of scented wood far and away the Jargest even 
as compared with the highest yield recorded for the Kotadai coupe 
of the north Coimbatore District, but also that the girth classes 
higher than 48” have been mainly confined to thnt range. Trom 
my personal knowledge af the sandal tracte of the Melagiris and 
Kollimalnis, I must say that the sandal ia growing on them in 
more open forests and is less efficiently protected from the mis- 
chief of man, both by way of lopping the crowns and damaging the 
bark. These causes coupled with differences in the conditions of 
growth etch ns rainfall, soil and climate, and probably also with 
inefficient supervivion over coolies employed in squaring and 
cleaning the wood, account for the comparatively Inw yield of 
scented wood on these two hill ranges. ‘Those who have uot pers 
sonally conducted and supervised the felling and cleaning of 
sandalwood can hardly realise the amount of wastage of heartwood 
caused by the bill tribes who are generally employed on the work 
partly through carelessness and indifference and in part deliberate- 
ly to reduce the size of logs so that they may carry them down 
the hills with ease. Even on the Javadis the average outturn of 
heartwood prior io 1896 rarely exceeded 75 Ibs. whatever the size 
of trees felled, though only trees above 30” girth had been ordered 
to be felled, but since that year the marking and felling have been 
conducted by Foresters and Deputy Rangers under the personal 
supervision of an Extra Assistant Conservator, who inspects and 
checks the ranjority of the trees marked annually. 

11. In Mr. Lushington’s classification girth classes differ 
from each other by 3” up to 24,” and by 6” above that and 
below 36°, while all aboye 36° are grouped into one class, 
This renders it impossible to ascertain the maximam girth attained 
by sandal in the Coimbatore sandal areas, Since the proportion 
of scented wood increases directly as the girth up to a certain 
limit, it is desirable to group the girth classes uniformly, so. th 

: ly, 80° that 
each of them differs from the next higher or lower one by 3”, This 
is all the more necessary, because it is one of our efficient means, 
if not the only one, of checking the outturn of wood collected 
under the aupervision of subordinates who are not above tempta- 
tion. 
1V.— Prororsion or SCENTED WOUD TO THE TOTAL WEIGHT OF NEART 

WUOD-BEARING PARTS INCLUDING BaRK AND SAPWOUD. 


12. Taking advantage of the current official year’s sanda 
fellings on the Javadis, I tat such portions of the trike, frien 
and roots of six sandal trees aa contained heartwood weighed with 
bark and sapwood on, and after they were squared aud cleaned, the 
heartwood alone was weighed separately. , 

‘The subjuiued Table No. 111 shows the results, 
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13. The proportion of scented wood inthe trunks of the firat 
two trees was the lowest, while that in the branches and ruots was 
the highest. These two trees were immature at the timeof felling, 
and were growing vigorously on a rich deep ferrnginons lon 
mixed with a few stones and associated witha fairly dense growth 
of trees and shrubs.’ ‘The other four trees were growing in the open 
with comparatively fewer associates, Except No. 3 the other 
trees were at a much lower elevation. The proportion of scented 
wood in their trunks was the largest, and pretty constant too, but 
that in the branches and roots was much lower than in the first two 
trees and more variable It is significant that the three trees grown 
at the lower elevation show a much larger percentage of scented 
wooiin their trunks and much smaller percentage of it in the 
branches and roots than those grown at the higher elevation. ‘Ibis 
appears to confirm Mr, Lushington’s observation that scented wood 
begins toform more quickly at lower elevations bnt to increase 
less as the girth of the tree becomes bigger. 

14, It is worthy of attention that the two trees of 38” and 39” 
girth at the higher elevation gave a much larger outturn of scented 
wood than trees of similar girths at the lower elevation, but the 
40” girth tree grown in the open at the higher elevation contained 
a much smaller quantity of scented wood than trees of smaller 
girths grown at the same or even lower elevation hut with a Jarger 
number of congencre. I[ere there are two factors, viz, (1) difference 
of altitude and (2. difference in the number and variety of 
congeners. What influence these two fuctors jointly and severally 
exert on the outturn of scented wood it is diffienlt to sayy 
although it may generally be affirmed that they do influence 
the development of scented wood. Judging from the figures in 
‘Table No. I, Iam inclined to think that the number and variety of 
congeners exert a greater influence on the development of scented 
Wood than dves allitule, ‘This view finds support in the smaller 
yield of tree No, 3 in the above Table No. IL, if it is justifiable 
to take the yield of a single tree for making such a generalisation. 

13. I was led to made the experiment of determining the 
outturn of scented wood in trunks, branches and roots 
separately because the heartwoods of the different parts of a 
Sandal tree coramand different prices in the market, the trunke 
Wood hemng of the highest value, sound branchwood eoming 
next, and rootwood the lowest. In common practice, trunk and 
branchwood go together as billet wood, and rootwood etunds by 
itself, From Table No III it will be seen that the percentage of 
scented rootwood varied from 20" to 26” at Kambugudi, while it 
was only 9" to 18” at Pudar. ° 

16. Having thought it unsafe to rely entirely on the yield of 
these few trees, I liave collected figures showing the percentage of 
sceuted rootwood to the total outturn of sented wood for a number 
of trees of each girth class from all the principal eandal-produciug 
hill ranges of the Salem District. 


_ the following table exhibits them in parallel lines to 
facilitate comparison ;— 
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1%, From the above table it is evident that the proportion 
of scented wood in roots to the total scented wood of a tree is 
lowest on the Melagiri, while it is highest on the Kollimalais. The 

” Chitteris approximate the Kollimalais, whereas the Javadie approach 
the Melagiris in this respect. Even on the Javatlis, trees grown, 
at 36U0' show a higher proportion of scented wood in roots than 
those of lower elevations, vire column 19 of Table No. III. At first 
sight, this leads ono to suspect that the altitude influences largely 
the development of the scented wood im the roots of sandal; but 
Tam not quite sure whether the depth and friability of and 
moisture in the soil do not play a more important part than the 
altitude. As far as I have seen, the soil at higher altitudes on 
the Javadis and Kollimalais ure much deeper, more friable and 
humid with a amalier admixture of smull stones than the aoil at 
lower elevations, where it ig generally much drier and more stony. 
‘The sandal tracts on the Melagiris have, roughly speaking, a much: 
drier and more stony soil exeept on the platean, 

18, [tmay be inferred from Table No. 1V, making due allow- 
ance for obvions’ abnormalities, that the proportion of scented 
wood in the roots to that of a whole tree ia fairly constant in @ 
given locality with a small range of variation. Thus, for 
instance, in the case of the Javadis, out of the 17 girth clasres 
only in three did seented rootwood vary from 19 to 23-4 per vent, 
in two it was 16°5 per cent, and in all the rest it waa betweon 16 
and 146 per cent of the total scented wood. In the cnse of the 
Melagiris, the variation between all the girth classes was from 8 to 
14-4 per cent, Out of the 10 girth classes on the Chilteris, in 
four it varied from 27-1 to 34-4, in three from 20-6 to 25°7, and in 
the rest from 14-4 to 17:8, On the Kollimalais, in six out of the 
seven girth clnsses it varied from 22-7 to 26-9 per cent, while in 
the remaining one it stood at 18-3 per cent. 

19. I think it is also permissible to infer from these Sgures 
that the proportion af scented rootwood to the total scented wood 
of a@ tree varies in different localities. Tn the Salem District the 
average precentage may be fixed at 15 for the Javadis, 11 for the 
Melagiris and 24 for the Chitteris and Kollimalais. 

V.—Ratt oF Growin. 

20. In denling with the rute of yrowth, we must take it 
under two heads (a) The Terminal or Height growth, and (bi) The 
Latevat or Girth growth. As far as T am aware, we have no reliable 
@ata under these heads. Mr. Lushington has given some useful 
information on the subject in his * Notes on the Sandal Tree in 
Southern India,” but it is not coinplete and conclusive enough to 
be considered as definitely established. He has assumed each 
concentric ring to represent one yenr's growth, but whether it 
really represents one year's growth or not has not been clearly 

roved, and until such proof is forthcoming, this assumption must 
je held to rest on no scientific hasis. There being no sandal 
plantations of different ages in the Salem D.striet except the relics 
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of an old one started in 1873 in an open glade and abandoned in 
1876, on the Melagiris, I am unable to furnish any reliable data 
of scientific value. E 

21. I have collected a few notes from ring countings on the 
Javadis, and though they may be too inadequate to draw final 
conclusions from, yet may suffice to compare with Mr. 
Lushington’s figures. Of course, [ assume, as Mr. Iushington has 
done, that each concentric ring represents a year’s growth, there 
being no other alternative at present. In order that precise 
information may be guthered as to the height growth and girth 
growth separately, I mrange my scanty notes under these two 
heads in the hope that they will lead to further investigation 
and observation. 

V. (A).—Rarg or Texminat or Heigat Grow7s. 

22, While camping at Chittoor on the Javadi platean at an 
altitude of 3,290" in the latter part of February last, I had felled 
sandal trees from 3" to 21” in girth at 4‘ from the ground, and T 
measured the lengths of their boles, the heights up to which 
acented wood extended, the number of concentric ringy, and other 
particulars. 

The subjoined Tuble No. V. (A.) gives the particulars :— 
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Tt would be obviously unfair to draw any generalistations from 
the above table, ac the figures under each girth are taken from only 
one tree. It will, however, serve to give a rough iden, a very rough 
one perhaps, of height attained at a given age, the height to which 
heartwood extends, and the weight of heartwood. In these 
trees there were hardly any branches owing to the pretty dense 
growth of other species amidst which they were growing, and 
hence also the great lengths of bole as compared,with those 
given by Mr. Lushington on page 18 of his Notes already re- 

rred to, 

23. Taking tree No. 4 and averages of Nos. 5 and 6 in the 
above table and comparing them with the averages of Mr. Lushing- 
ton’s No. IV, V, VIII and IX and of VI and VII, we find that a 
tree of 26 years on the Javadis developes about the same thickness 
of wood, but the formation of heartwood is slower, while height 
growth is greater ; but in the case of trees 33 years old, Rylur 
trees show a distinctly greater development. This comparison ip 
obviously inconclusive for the renson alrendy stated. 

24, Aeit is of importance to determine the height up to 
which workable heartwood extends in the atems, I may give figures 
of six other larger trees, three felled at Kambugudi at an altitude 
of 8,600 feet, and three at Padur 3,000 feet. The following Table 
No. V. (B) shows the particulars :— 
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Of the three trees grown at Kambugudi, the first two were 
amidst tall and fairly dense congeners, while the third tree was in 
an open hedge about 20 yards further off, 

25, It is evident from the above table that sandal attains a 
good height on the Javadis and that workable heartwood in some 
cases extends even up to 40’ in height. The figures are not 
those of the tallest trees, but may be said to represent the averages 
in the locnlities where they were found, Like other trees 
sandal attains its maximum height growth amidst tall and dense 
congener, while in scrubs and open lands its average height 
rarely excecds 20! from the base to the tip of its crown, This fact 
ja well illustrated at Kambugudi itself, where we find the tallest 
trees a few of them being more than 60’ amidat Albizzia 
odoratissima, Diospyros montana, ‘Litsoea zeylonica, Acacia 
climbers, &e., to the north of the village, while on an open and 
exposed slope about 1} furlongs to the south of the above locality, 
there are hardly any trees above 20° in height. My observations 
all over the Salem District and at all elevations between 950’ and 
4,600' confirm this fact. 

YV. (B).—Rare of Laterst. on Greve Growra. 

26. According to Table No. V. (A.) the lateral development 
of sandal is very slow in its early stages up to 23 years, and there- 
after hecomes more rapid. Taking the last three trees in that table, 
we find that the number of rings on an inch of mean radius varies 
between 10 and 11, Assuming that each ring represents a year's 
growth, we havea girth development of 6?" inches in 10 or 11 years. 

27. In 1896-97 I counted the rings on transverse sections 
of some sandal trace near Kambugndi (3,600)' and Pudar (3,000'). 
I selected the broadest radius on each section and counted the 
rings thereon, The number of rings on an inch varied from 5 
to9at Kambugudi and 8 to 12 at Padur. In the former 
place the trees were growing on a rich deep soil associated with a 
number of congeners, while at the latter place they were in an 
open serub jungle in an exposed and poor soil. Taking both 
together the average number of rings on an inch of the broadest 
yudiua was 8, or, in other words, the girth growth was 6)" in 
every 8 years, Ax will be shown Inter on, this cannot be taken as 
‘a correct basis for practical calculations. 

28, While supervising the exploitation of sandal trees in 
November last, I again counted the rings at Kambugudi and 
Palayapalayam (2,700), and the resalt ie recorded in the subjoined 
Table No. VI. I have shown in separate columns the average 
number of rings on an inch of the mean radius as well as on the 
broatest radius. In almost 90 per cent of the trees felled and 
examined by me I have found the rings very irregular and wavy, 
and hence [ think it incorrect to take the number of rings found on 
the broadest radius as representing the actual growth. ‘The actual 
and true growth must be taken as that represented by the mean 
radius or diameter, aud that thia is xois confirmed by the appreciable 
differences between the figures in columns 6 and 8 of the table :— 
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From this table we see that for every increase of 2” in 
diameter, that is, 64” in girth calculated on the mean radius, 
sandal requires 10 years, whereas if the rings on the broadest 
radius be taken as the basis, it would require only 88 years. 
This difference, though small at first sight, would in the case of 
trees of, say, 36” in girth (11-4" diameter), amount to 7 years, and 
this in my opinion is not a negligible period. I take 36” girth 
as the minimum exploitable size of sandal, because trees below 
that girth may reasonably be taken as immature on the Javadis, 
vide Table No. I supra. 

29. Mr. P. M. Lushington found 6} to 73 rings per inch 
of radius inthe Bhavani Taluk, vice page 17 of his “Notes on 
Sandal in Southern India,” and on this basis he calculates that 
exploitable trees of 32” in girth would be about 40 years old. 
Comparing his figures with those noted in the foregoing para- 
graphs, we arrive at the alternative conclusion that either the 
sandal grows in the Bhavani Taluk more rapidly than on the 
Javadis, or he must have counted the rings on the broadest radius, 
If the latter were the case, his data would he obviously unsuitable 
for practical calculations, as they would represent the growth of 
eandal to be much faster than it would really be. Mr. Gamble 
says in his “ Manual” (»pge 586) on the authority of “ Kad-Handi” 
who, I believe, is Mr. D, E. Hutchins, lute of Mysore and now 
of the Cape Colony, that “Old trees in Mysore were found 


to give an average of 92 rings.” his is a nearer approach 
to the rate of growth on the Javudis than Mr. Lushington’s 
figures. 


30. Tam inclined to take the rate of girth growth of sandal 
at 64" in 10 years, as the average number of rings per inch of 
mean vadiue is found to be 10 on the Javadis, While admitting 
that the rate of growth varies in different localities according to 
variations in the conditions of growth, I am inclined to believe 
that the average rate of growth even in the Bhavani Taluk may 
be found to be somewhat lower than that given by Mr. Lushing- 
ton if the rings are counted on the mean radius deduced from 


irth which appears to me to be the correct method. 

art 31, A inne at Table No. I shows that while the maztnum 
girth attainable by sandal on the Javadis has been as high aa 6} 

in one isolated instance, trees hetween 4’ and u’ girth are not rare, 
while those below 4’ and above 3’ are quite common. The yield 
of scented wood of each girth class given in that table justifies 
the statement that the outturn of scented wood is in direct 
proportion to the girth ofa tree up to a limit of 5’ notwith- 
standing large variations in some cases 5 these latter may reagon- 
ably be treated as abnormal. In the light of this fact I should 
have no hestitation in fixing 36” ne the minimum girth of ex~ 
ploitable trees at any rate on the Javadis. To attain this size, a 
tree requires 57 years, asxnming that in 10 years it increases 
in girth by 6% inches or 0-63 inches of girth every year, 48 
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deduced from Table No, VI supra. I purpose to deal with the 
question of Commercial Exploitability of sandal on a fatare 


Occasion, 
(To be condin ued.) 


Saem, 29¢4 March 1904. M. Rama Rao, 


* The Flowerlug of Dendrocalamus Strictug. 

Tue Myinwa Bamboo (1), stvictus) hag this year flowered fairly 
extensively in the Ruby Mines District, bat not generally over 
the whole Forest Division; for instance, one can travel through 
jagre areas of this bamboo forest and not find one flowered stem, 
and again throagh others with only a clamp flowered here 
and there. Roughly, the area over which the flowering has taken 
place is east of the Irrawaddy River and to the south of the 
Division, namely, that portion adjoining the Mandalay Division. 
Now [have noticed two curious faets in connaction with this 
flowering. irstly, that the flowering ig seemingly affected by 
situation, that is to say, the bamboos on the most exposed 
situations and the hattest localities have flowered, while those in 
sheltered and cooler areas have not done ao, Thua the 0. strictua 
bordering sandy crecks, on exposed ridges, along the edge of 
Induing, ound paddy fields, old ya, and generally in flat village 
excluded areas, have flowered, while the reat inside the reserves 
remain green, 

7 Now this at once Jeada one to ask the queation, will the same 
thing happen when 2. polymorpia flowera? Or will that bamboo 
flower in one gigantic mass wherever it grows in Upper Burma ? 
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Again, will the rest of the D. strictus flower next year? It will be 
interesting to see whether it does or not. 1 should also mention 
here that Thanatwa (J. olsveri) has also this year flowered 
sporadically often when growing near Myin; but not to any 
considerable extent, I have also noticed D, Aumel/tonii in flower 
in a good many places. 

The second point noticed was that the red jungle fowl, 
wherever the myin has flowered extensively swarmed; this is 
not to be wondered at considering the immense quantity of food 
available in the shape of bamboo seed ; but now comes the 
curious point. The hens were all accompanied by chickens 
ue early us February. Lam certain of this, as on February the 
H4th I shot a chicken (to make sure); this chicken was one 
of a brood following a hen and was fully fledged, and was there- 
fore quite three weeks old; since then I bave seen numerous 
broods of all ages following their clucking mothers. 

Now the usual season for the red jungle fow] to be sitting 
is (from my experience) the month of April, after the first jungle 
tires have been over the ground, as often, when out at wok or 
shooting in April, I have found nests with fresh egga. That Tam 
correct is upheld by the fact that in the new Forest Rules the 
close time for jungle fowl is fixed as from March Ist to August 
Bist, It is evident the plethora of food for chickens has induced 
the jungle fowl to commence sitting and batching at least two 
months earlier than usual. This is a most interesting fact, and I 
think deserves to be recorded. 


Cc. W. A. Bruce, F.I.S., 
j DCF, Ruby Mines. 
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V--SHIKAR AND TRAVEL. 


The Long Round to Hngland. 
Parr IL—THE NEW WORLD. 


Geogiiayhical Position.—The voyage from Colombo to Japan 
is a coasting voyage along the edge of Far Fastern Asia. It takes 
about twenty days by the faster veesdls. Interesting glimpses of 
what lies behind on the mainland are obtained by the stoppages nt 
the chief ports, and the traveller's attention is kept as much on 
the land as on the sea, The passages acrose the oceans which 
separate the Old World from the New oarry with them a new 
experience. That from Yokohama to San Francisco lasts eighteen 
days, with one stop ac Honolulu, apd that from Quebec to Liverpool 
eight and a half days, of which six cléur days are apent at xen, 
Except close to land we saw less than a dozen vesrels in those aix 
and twenty days, The feeling of isolation from thé yest of the 
world and of dependence on one’s shipmates, temporary though 
it is, is very complete, and a deep impression is received of the 
immensity of the ocean and the boundless wastes of water. 

And —to compare hig things with small—there can bs no donht 
that this same infleence of the oceans uperates ina very real 
and lasting manner on the history and development of the New 
World, and of the grent new nations which are growing up in it, 
No one who has not crossed these or other similar great oveans 
can realise by how much the Old and New Worlds are divided, 
Individaals may cross with ease, but nations hardly. No greater. 
contrast in civilizations could be obtained than is afforded by the 
journey across the Pavifie—at one end the ancient éulture and 
customs of India and the Chinese, from whom also the Japanese 
derived their ald religion and custome, and at the other the most 
progressive elements of western civilization, engaged in the race 
for material wealth in the Far Western States of North America, - 

Development af North America.—The New World is a new 
world indeed. Discovered, or re-discovered, four centuries Ago, 
it is only in the Inst hundred years that great stridex have been 
made in the development of North America. These have all 
proceeded from the east of that continent, In the case of the 
United States, the thirteen original states ware federated in 1781, 
aimost at the end of the War of Independence: Extending from 
the Atlantic to the Mississippi River, they comprise less than one= 
third of the aren ot this vast confederation. Thé whole of the 
remainder, consisting of the boundless prairies, now’ the wheat~ 
fields ani grazing grounds of the West, and of the mountainous 
region with fertile valleys and the dry belt of tha Rockies and the 
Far West, were acquired hy discovery, or bought from or ceded 
by France, Spain and Mexico in. the ficst half of the nineteenth 
century, The development of Canada has been on the same lines, 
but has proceeded more slowly. For one thing the great stream of 
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emigranta escaping from’renl or imaginary tyrannies, and at any 
rate in most cases from very real poverty in the old countries of 
Europe, natnrally turned their eyes towards the-great wealthy new 
conntry with a new constitution on the most democratic lines, 
called The Land of the Free, rather than to the new country to the 
North with the Old World constitution. Secondly, Canada has 
laboured nnder the disadvantage of a reputation for an extremely 
cold climate, as exemplified in the title “ Our Lady of the Snows.” 

Climate and Physical Features.—Thia pretty name hardly 
gives a correct idea of the conditions which, as in the United 
States, are mainly continental with great extremes of heat and 
cold, The areas of Canada and of the United States (with Alaska) 
are nearly eqnal, and each approximately the same as that of 
Europe. In the case of Canada, it is of course tiue that arctic 
conditions prevail over the northern portion of the country, bnt 
probably nearly one half, or even more, of the whele area is good 
productive land either for agriculture or forest, and suitable for 
Europeans. Of the United States, the South-Western States are 
too hot for the full meed of out-door labour by whites of Eurepean 
extraction, while the negroes are very numerous in them; the 
South-Eastern, States contain a considerable proportion of arid 
Jand. Thus the area suited to white out-door Inbonr in the 
U.S. is not very meh larger than that in Canada though the total 
amount of cuttivable land is much greater. The Canadians claim 
that, owing to a fortunate bend to the north of the Isothermal 
line, the area in their territories of the middle west, suited for 
wheat growing, is equal to that south of the houndary line in the 
United States. Be this as it may, the former is far larger than 
was formerly supposed, being ahout seven hundred miles in extreme 
length from north to south. The above explanation is due to 
Canada, because the eapucity of the country has been greatly under 
estimated in the past. Tu repeat,—the climate of N, America, 
generally sperking, is of the nennl continental type. With the 
short, quick suminer season the wheat, even in Ontario, is cut a 
month earlier than in England. The damp heat of New York in 
July is unpleasant even to an Anglo-Indian ; but certainly thie is 
partly on account of the lack of suitable means of combating it. 
‘The rainfall, except inthe Middle West and South-Eastem States 
of the U.S., is sufficient or abundant, the latter particularly on 
the Pacific Coast, where also the extremes of temperature are less 
marked. The physical features of the continent are enormous 
and very striking even toa traveller from such a lurge-featured 
country as India, except in the height of the mountain ranges. 
Jn crossing from the west to the east the great width of the 
physical formations, the mountain ranges of the Far West, the 
prairies and wheat lands of the Middle West, and the flat or undul- 
ating ground of the more highly-developed and older atates of the 
enat, make the journey a little monotonons, but this same fact 
undoubtedly makes for the greater wealth of the country and 
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increases’ thé tendency to conduct agricultural and industrial 
enterprises on a large seale The natural wealth, then, both of 
Canada and of the United States ix immense, and hardly conceive 
able by those who have only visited the countries of the eastern 
hemisphere, - ; " 

Social and Politiens State—Let us consider now very briefly 
indeed another of the main heada which make up the life of 
anation, the social and political state of the people of each 
comntry. Toan Anglo-Indian no point of the jonrney is more 
interesting than the consideration of the Government and its 
mutual relations with the social state in each of India, Japan, the 
United States and Canada In the first the comparatively new 
civilization of Western Europe has been grafted on to the ancient 
culture of the East by the force of conqnering arm, and the ancient 
tree, strenghtened though it is, shows on itself comparntively 
little signs of the change in its stubborn conetitution, In 
India the population is almost entirely agricultural, and to hold 
a bit of land isa universal ambition. 

In Japan the population is also mainly on the land, but a 
peuple of an older civilization but quicker disposition has recently, 
with extreme rapidity and by its ownagents, led by its npper 
oligarchic classes, taken for its own so much of Western arte and 
the Intest methods of government as seemed to it desirable. How 
different is the cage with the great North American confederations, 
The Western European standards of government and of social 
condition which, as edopted in present-day Japan, mark *o great 
an advance on the former constitution, appear, when brought. into 
consideration in North America, rather dull aud slow and antiqnae 
ted. And yet it ia not 160 years since the English colonists of the 
thirteen states shook off the yoke of the English Crown, while the 
northern provinces, Canada, mainly peopled with colonists.of 
French extraction. remained Joyal to the same. If it is their con- 
servatism* which chiefly caused the latter to remain cons- 
tant to our Empire, it is certainly due to. conservatism and the 
conservative form of Government, as well as to misapprehensiona 
about the wealth and climate of Canada, that her development has 
been so slow. 

This same conservatism, however, could only keep Canada 
back 80 long as the long line of immigrants continues io turn 
ita steps more tothe Southern confederation on account of the 
advantages conferred on them by the more democratic fovern- 
ment with its consequent somewhat smaller distinctions between 
class and class in social life, With the balance of power between 
the conservative old inhabitants of Canada and the progressives 
with the new comers constantly altering now in favour of the 
latter, that time is coming to an end. 


* In many of the villages of the Provinea of Quehee no English j 
and many of the French representatives when they first go into Porlinn sen 
are unabje to sponk, aa English is the language of tha Houses. 
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Both confederations, then, are heing continuously developed, 
in both the exploitation of their natural resources is the chief 
aim and object of the people. Both are practically safe from 
external attack, and external affairs as contrasted with internal 
affaire appear of remarkably small importance, especially in the 
U.S., to the vast majority of the population, and no wonder, for 
even though the U. S. contains already about eighty million 
inhabitants, there is said to be room, in a country of immense 
wealth as well as size, for nearly eight times that number. 
How great, then, may he our expectations for Canada, how little 
our surprise that they already look forward to the time when they 
will be able tocherixh and protect the mother country as she bas 
in time past cherished and protected them. 

Leaving aside the negro question, social conditions in both 
countries are almost therame, The differences in the national 
life are thna essentially political, 

The sepatation of the United States from England was due to 
a display of arbitrary power by the latter. The aim and natural 
result of success in the War of Independence was the creation of a 
democracy, the abolition of class Government and the establish- 
ment of equal rights for each member of the nation, Under the de- 
inocracy the federated states are responsible to themselves for their 
own internal working, and are to that extent self-governing, but 
matters affecting other states or the country as a whole are dealt 
with by the Federal Government. This system, in prnctice ad 
well as in the theory, is eminently suited to the development of 
a wealthy country of virgin soil which is relatively completely 
safe from external aggression. The decentralisation of Govern- 
ment and freedom and power to progress of each individual, 
though they have already been the cause of one of the greatest 
civil wars known in history, have also been the main factors in the 
nuexampled development of the country,and this latter isthe direct 
off-xpring of the American character of energy and powers of orga~ 
nization, working under and fostered by the particular conditions 
named above and’ by immease nutural resources. Character and 
country have developed mutually, and, we may say, exuberant- 
ly, and the tendency of these later years is that wealth, of which 
there is enongh for all, is obtained and kept with difficulty owing 
to the unscrupulousness and over-keennesa of a few to obtain an 
undue portion. This is the undoing of the ideals of the democ- 
racy, and, in addition to being a bad example, because ‘often 
successful, leads to much bitterness and strife between capital and 
labour. ‘The more central and permanent Government of Canada, 
while it makes for slower development, Appears to have more 
ballast, and exercises a better and more lasting effect on the social 
system. 

Canada in its combined political and social state is placed in 
4 curious intermediate position between England and the States: 
it ia a democracy under monarchical influence, 
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Effect of the above on the Forest question in the United 
States.-The above very imperfect sketch has been given here so 
that readers of the /xdian Forester. may understand rather 
more clearly the conditions and difficulties which have to be 
faced in the evolution and working out of a forest policy for 
both the States and Canada, ‘The interest of the journey lies 
as much in the study of these problems asin the inspection 
of the very varied sylvicultural conditions in the two countries, 
The systems of forestry may be, and are, universal, but the 
methoda. of introducing a forest: policy .vary proportionately. 
with the states of society in different countries. The instances 
of scientific forcetry, including the establishment of State 
forests, being intradyeed by ather forms of Government ara 
numerons, but the writer is probably right in saying that in no 
other case has the thing been done on a large scale by a republic, 
except in North America, With the enormous development that 
has occurred there during the last. century, and with seemingly 
inexhaustible wood supplies, both the boundaries of the forests had 
to be pushed back by settlers, whose only desire was to get rid of 
the trae growth, and the rich anpplies of timber were most waste- 
fully exploited by those who knew their value and had the means 
and brains to work.them out. With such supplies and under such 
conditions of Government an encrmous waste was inevitable. 
To those who objected the settlers had a ready and reasonable reply, 
and Jumbermen, who turned the timber into money, had, and still 
have, the means to stifle discussion and awkward questions. Muoeh 
of the timber-wealth of both the States and Canndn was obliged to 
be removed to make way for cereals. What proportion of the soil is 
to be retained under each of these classes of crops in the future is 
no doubt still unsettled, but the comparatively easy acquirement of 
great fortunes in the lumber-industry and of the influence which 
they carry and the serious depletion of timber stocks brought the 
matter to an acute stage a few years ago. 

Forests in the Par Western States and their Treatment—And 
here we may turn aside from the abstract discussion to recollect 
some of the forests we passed throngh in the Far Western States 
of California, Oregon and Washington. A short excursion into 
the country of the Red-wood (Ssquota sempervirens) to the Upper 
Basin National Park south of San Francisco, confirmed the 
opinions, expressed by knowledgable men interested in the forest 
question who were met with in that city, that the Sequoia forests, 
which originally formed a principal part of the forests of California, 
are being rapidly exhaugted. The Stateand Federal Governments, 
which have already ‘put their heads together and created several 
large National Parks and Forest Reserves, are again considering the 
question with a view to still further large reservations, for with 
the denudation of the slopes of the Sierra Nevada and Coast 
ranges, the diminution of the water-supply for irrigation purposes 
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in tho rich Californian valleys, where an artificial supply of water 
is essential, already gives ample promise of becoming verious. 
Again, to any forester the railway journey northwards from San 
Francisco through Portland and onwards east across the Cascade 
and Rocky Mountains by the Northern Pacific Railway must be 
of the greatest interest, especially when it is varied by a trip toa 
Inmber camp in fall working order. In all the forest seen until 
the Cascade Range had been crossed, the principal species is or has 
been Douglas fir (Pseudotsuga taxi/olia) and the chief accessory 
species white hemlock (J'suga heterophylla). Red cedar (Thuja 
plicata), spruce and balsam app, as well as pines. The sugar pine 
(2. lambertiana) was not seen, On the weatern slopes of the 
Rockies interesting mixed forests of larch (L. oecidentitis) and 
the above mentioned species are seen from the N.P, Railway, 
These all belong to the Coast Province of the Pacific Forest 
District,* the area with the most luxuriant Lemperate forest growth 
on the face of the earth. The almost pure forests of Lodgepole 

ine (P, murrayana) in the Yellowstone Park have less 
interest owing to their poor quality at the high elevations of 6,000 
feet and over, They belong to the Interior Province of the Pacific 
Coast District,” in which the rainfall is slight, 

The present vajue of all these forest areas, from those of the 
Redwood onwards, must be considered from certain stands 
points. All forest land within reach of the railway, and much of 
that at a distance, has been Jumbered over and a great part burnt, 
not once or twice but often. Thus theiy climatic value as 
reservoirs for the rainfall has heen in great part destroyed. Simi, 
larly their intrinsie- commercial value is Jargely a thing of the 
past, for over large areas “ burna” have heen so bad that there is 
nothing underneath the sparse old stock (half of it. dead standing 
timber) but some scattered young growth with # taugle of bushes, 
There are, however, other larger areas, even close to the railway 
track, in which, though the valuable epecies ainong the older 
classes were mostly cut out, enough were left to seed the ground 
partially or in some areas completely, ‘The forest will have 

een burnt over at least once or twice since lumbering, to clear the 
waste material, and since then it has happily escaped conflagration. 
Needlesa to say there has been no sylvicultural intention in such 
firing. The resulting reproduction however is in some cases of 
the very best quality. Some striking instances of this ure seen in 
crossing the Cascade Range, when beautiful young mixed Douglas 
fir forest alternates with some terrible burns in which there may’ 
be hardly a living stick on a big mountain slope. In the virgin 
Douglas fir forest, the surface is very damp, and the only repro- 
duction seen is that of hemlock, «growing often on dead fallen 
logs. Ou the whole, then, while the ruthless methodical destruction 


* C. 8, Sargent, quoted in W. R. Fisher's translation of Schimper's “ Plant: 
Geography.” ‘ : 
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over large arens is a’ sad sight for a forester, and indeed for all 
persons with any economical instinct, there are other large areas 
which retain their value ss commercial assets for the future, and 
which, if not kept by private owners ay forest or converted into 
syricultural land, are well suited to form part of the State forest 
reserves, 


Again, further from the markets and the main tracks of rail 
way, there still remain large ureas of untouched virgin forest. The 
writer had the good fortune to visit one of the camps of the 
St. Paul and Tacoma Lumber Company on the lowest slopes of the 
Cascade Mountains near Mount Rainier. The Company has bought 
sbout 80,000 acres, and is one of the largest among twenty-five or 
thirty others in und round ‘Tacoma, which divide five or six milJion 
acres between them. It must be explained, for the benefit of those 
who are not aware of it, that for the purpose of their development 
the whole of the Western States were by degrees divided up on 
the map and on the ground into sections, each of one square mile, 
and quarter sections of [60 acres. These have been gradually opened 
to settlement and allotted at a nominal price, but it is understood 
only one quarter section is allotted to each settler, It is not 
difficult to get round the intention of the statute, and com- 
panies are formed for lambering with many thousand acres, 
The company which had the enterprise to build the Northern 
Pacific Railway from Lake Superior to the Pacific about 25 
yeurs ago obtained a free grant of the alternate sections on a width 
of 80 miles along the line. Thus fortnnes may he made. In the case 
of the partienlar lumber company cited above, certain of the sec- 
tions composing the area were hought from the railway company 
anda considerable portion of the remainder was acquited at 24 
dollars per acre, The land with timber on it is worth about 8 to 
10 dollars per acre, but a big sawmill plant must be erected, 
which has been done in this case at Tacoma, about 25 miles from 
the forest, and the cost of exploiting the timber to the mill 
is considerable, We were informed that land at 24 dollars per 
acre would give 10,000 to 20,000 hoard feet sawn timber. The 
best portion of the evenly stocked forest seen contained a very 
lurge stand, the trees nll of 400 to 500 years old, averaging quite 200 
feet in height with diameter growth up to 8 feet. The forest was 
mainly composed of Douglas fir, and the biggest tree the Superin« 
tendent, a Canadian Scotchman, had seen was quite 300 feet long, 
being 197 feet to the first branch ! With annual cuttings of 2,000 
acres to supply the mill, which has a capacity of 150 million hoard 
feet annually, the whole area is expected to be cut over in 40 years. 
After being cut over, the suitable portions are sold for grazing 

round or agriculture, the lower slopes will fetch perhaps 6 
Sellars for grazing, and the bottom lands anything from 10 to 100 
dollars per acre uccording to the accessibility to the towus. 

One of the chief reasons why the cut-over lands are sold’ 
is the incidence of taxes, which are on the land and not on the 
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‘dumber, The imposition of the taxes lies with the authorities in 
tke counties, the county being the sub-division of the State, An 
unfairly high proportion of the taxes are derived from forest lands, 
but they form a reliable source of revenue. There are several 
ways of combating this, which is one of the chief causes why 
privately held timber lands are given up after being cut over, 
and which is therefore of the highest importance to the preserva- 
tion of a sufficient area of forests in the county. This may alse 
be said to be one of the principal reasons for the prevalence of 
forest fires. When the timber has heen cut out in any particular 
area it ia to the advantage of the Jand-holders that fire should run 
through and clear off the remaining Jumber so thatthe land may 
be sold off at the best rates te settlers, The question is a difficult 
one to settle owing to the large number of counties whose 
interests are involved, but its settlement would form an important 
atepping-stone towards the accomplishment of a sound forest policy 
for the country. 

Reservations and Education of the Public—lt is owing 
to the destruction of the forests, to the waste, the use without 
foresight of nature’s bounties, which seems to be inevitable in 
human nature when brought face to face with great natural 
resources, and which has taken place in this case on account 
of the rush for cash, wealth and the disadvantages of holding 
on to forest estates—on these accounts the Federal Government, 
at the instigation of a few, has in the last 12 years stepped in 
and withdrawn from sale and settlement certain large tracts, 
all in the mountains of the thinly populated Western States, and 
constituted them forest reserve. What the intrinsic forest value 
of these reserves is, the writer cannot say. Much of their area lies 
at the highest elevations on main watersheds, and they thus form 
part of the agricultural backbone of the country. 

The process of forming the reserves perhaps found its prote- 
type in Indian forest administration, But whereas in India the 

overnment is a law to itself, in a free country before action is 
taken the case for and against must be made clear to the public. 
There may then be said to have been three parties in the States, 
namely, the members of the powerful lumber industry, the few 
persons interested in the economical use of the forests, and the 
public, It ia probably right to say that the case for forest conser- 
, Yancy made little way until it was properly stated to Lhe public. 
This was the logical way, and it was done and is being done still 
largely through the agency of the newspapers. Needless to say, 
great facilities are also offered to, and accepted especially in the 
East by lumbermen to induce conservative working, but no 
Anglo-Indian Forest officer can fail to notice the newspaper- 
enterprise of the Forestry Bureau, the numerous articles of 
general or local interest on forest affairs in local papers, or the 
effect of this crueade on the opinions of the general public as repre- 
sented by the comments in the newspapers and of casual fellow- 
travellers by rail or in hotels, Thus the mature general public is 
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kept informed and educated. What is being done for the young 
the writer cannot say. It seems, however, certain that if more 
efforts were made to educate the children of aJl countries in the 
economical use of the land and its varied interests, in addition to 
the social life of rural districts being made more attractive, the 
dangers and inconveniences would be diminished which are 
caused by the inrush to the towns and the scarcity of labour on the 
land, and this applies to forestry also. 

The Federal Government having determined on forest reser- 
vations, did wisely in making a big thing of it. Ifthey went ahead 
of public opinion there, they also appealed to the public vanity. 
Since then, there is no doubt, they have carried the people along 
with them, so much so that the question of spending » large sum 
of publio money in acquiring a large forest estate in the east in the 
Appalachian Mountains is favourably commented on, and although 
there are naturally interests which are opposed to the withdrawing 
of timber lands from sale and their reservation, Jumbermen have by 
their past treatment of the forests to a great extent spoiled their 
chances of securing a verdict, while those who already hold such 
lands are not more sympathetic, as the withdrawal of large areae, 
and the fact that little or no work is being done by Government, 
except where essential, as in the Black Hills, South Dakota, has 
limited the supply and forced up prices. The administration of 
the reserves is not yet in the hands of the Bureau of Forestry. In 
a country where money is turned over so rapidly as in the States, 
the creation of forest reserves by the central Government iain any 
ease doubly essential. Few private proprietors can afford to 
hang on for a second crop at present. This is the case only until 
the country his filled up and the scale of living becomes normal. 
At present the cream is being taken off the land, and it may 
undoubtedly be said that, at least in the case of agriculture, this 
fact coupled with the characteristic energy of the Americans 
‘enables them to compete unduly with producers in the older 
and less productive countries of Europe. 


The present sparseness of the population and the condition to 
which the forests hava been reduced, are factors to the success 
‘of the present policy of making large reserves. There is so 
much Jand of the reqnired class to spare, lapse of time will, ib 
ia to be expected, witness the simultaneous filling up of the 
country and the growth of the forests into valuable State proper- 
ty. A big start has been made at a fortunate time towards pro- 
viding for successive generations a sufficient timber supply, at 
least for the home demand. We are told that the consumption 
of wood per head per annum in the States is 350 c.ft., of which one 
quarter is timber, while in England the corresponding figure is 
only 13 c.ft, With rising prices and a failing supply, for the 
present at least, the consumption in the Western States, in which, 
as in Japan, nearly all the houses are built of wood, would seem 
likely to diminish somewhat rapidly, and given proper measures 
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of conservative working, Government and private enterprise 
should be able to cope with the demand for the home market and 
leave a good deal over for export. 
Forests of the Eastern Stutes.—After leaving the Yellowstone 
Park, we made an interesting side-trip to the Black Hille in 
South Dakota, a compact reserve of 2,000 square milea of 
. Pinus ponderosa, situated mainly on archean and granite .forma- 
tions, its chief purpose being to supply the gold mines with 
_pit props, etc. The reproduction of this pine is very ensy. 
Apart from this reserve, however, the plains of the Middle 
West, from the Rocky Mountains for two-thirds of the way to 
the Mississippi at St. Louis, are devoid of tree growth. East of 
that, as we neared the great rivers, we passed into country which 
is often much like that of the Indian (B, I.) plains, very flat 
agricultural land with groves of hard-woods, which have, without 
exception, been cut over. This is the commencement of the 
Summer-green Deciduous Forest of the Atlantic Forest District.* 
From St. Louie, through the southern parts of the States of Illinois 
and Indiana and through Kentucky and Tennessee to Asheville 
in the Appalachian Mountains in North Carolina, we passed 
through more or less undulating country of wheat and cornlands 
“with numerous small mixed woods of oaks, maples, chestnuts, tulip 
trees and other epecies, including pines (Pechinata), a striking 
contrast to the great coniferous woods of the West. This class 
of hard-wood forest has its best’ development in the mountains. 
“The writer had the good fortune to visit the Pisgah forest (210 
square miles: belonging to Mr. Vanderbilt, in the Appalachian 
Mountains, Though intersected to some extent with cultivation, 
often small holdings, in the valleys, the forests on this long chain 
‘of mountains present a wonderfully unbroken aspect. From 
the Miseiasippi River onwards we are in the original states, and 
there are no forest reserves as yet. The woods, the remnants of the 
old forests, have all been cut over long ago, but are still valuable, 
and the population is still comparatively sparse, while much of 
the more undulating ground is eminently forest land. The slopes 
‘of the Pisgah Mountain forest have also been nearly cutover 
in the past, but the stock, though now somewhat open and crooked, 
has the elements, to say the least, of a very valuable forest. pro- 
perty. ‘The principal species are Sweet Cheatnut (Cwstanea 
vesct), oaks (Q. alba, Q rubra, Q. coccinea, Q. tinettoriu), tulip 
(Liriodendron tulipifera) and many other broad-leaved species with 
hemlock (/'suga canadensiz), and at higher elevations Silver Fir 
and Spruce. Under the conservative but progressive treatment now 
in vogue on this private property the cores only are being worked, 
but the coupes are heavily felled over, seed trees of Chestnut, 
Oaka, Tulip trees, and Locust (Robinia pseudocacia) and black 
‘Walnut being left. Chestnut wood fibre is now being used for the 
extraction of tannin. Tulip timber (yellow. poplar) is remarkably 
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straight and free from knots, and has the qualities of sprnep. On 
the hilltops are many old pastures. The prazing rates are three 
dollars for six months. The beanty of the forest is greatly 
enhanced by the heavy growth in damp localities, where the 
canopy is ‘open, of the white rhododendron (R. maximum) and 
Kalmia. We are here ut the southern extremity of the white 
pine (J, strobuy) aren, and North and West of, and too much in 
the mountains for, the three well-known pines of the Southern 
States. A little way east of the Appalachians, we pass into thesa 
Coniferous Forests of the Atlantic Koreat District, 


Jn these Eastern States there are the mountains of the New 
York and New England States and the Appalachian or Alleghany 
Range, which are natural big forest lands. There are also the 
southern coniferous areas, of which the writer can say nothing. 
The numerous deciduous woods in.the greater part of the re- 
mainder are 4)} private property, and are of much the seme 
quality as many in England. The timber of the better, class 
and sore valuable species has been mostly eulled and the 
woods are immature and openly stocked, but the young growtli 
and emall' poles (consisting in ‘North Carolina of pine, tulip, 
maples, oaks) are promising. 

Can such woods be made profitable to private owners and the 
country at large ? 

Lumbermen in the east show more inclination to adopt conser- 
vative working than those in the west. Itis already known to 
readers of this periodical that the Forestry Bureau has madé 
special efforts to induce private owners to work conservatively and to 
have working plans made for their forests by the Bureau. Applica- 
tions are sent for working plans, and these are nt present made for 
“the lands most likely to furnish useful examples. A working 
plan once prepared will not he put in effect unless it is satisfac- 
tory to the Division of Forestry and to the owner” (Circular No, 21 
of 1898). ‘The applications received lave bees very numerous and 
involve a large area, and are qnite beyond the capacity of the pre- 
sent stuff of the Forest Division. In almost all cases the owner 
wistes to get larger interest on his capital than can be furnished 
by forest growth. The average area of the lumberman’s annual 
coupes is too large for the work to carry on until a second crop can 
he obtained. We have it on the best authority that owners are 
likely, under systematic working, to prefer to get a larger periodi¢ 
rather than a smaller annual yield, and that they will keep on the 
land for the second crop. The question of taxes hinges on this 
again. Jn dealing with Inmbermen on their own lands Govern- 
went can only take them by the hand and lead them on slowly. 
The matter is largely a ‘ business proposition, ” the rotations will 
be financial, working plang must be of the simplest kind. To us it 
seems that Government would do well also to take up areas of 
sufficient size of the half dozen or so principal species and give a 
more detailed and scientific (and not less business-like) exposition 
of the best forest methods with annual coupes. European 


284 4 DAY WITH BOUNDS. 


methods may seem too conservative to Americans, but even if this 
view is correct, the happy mean undoubtedly lies far nearer the 
Forapean than the present American standpoint. Science and 
conservatism are in this case synonymous, but looking at the 
interests involved, we cannot expect progress in their direction to 
be other than slow. To summarise: No doubt the discussion 
about the correct methods and intensity of treatment is of much 
importance and will become aeute among scientific foresters, 
otherwise they would hardly be entitled to the name, but to an 
outsider it appears that the premier work still lies in the main- 
tenance of pnblic interest in the general forest qnestion and 
in the provision and preservation of a sufficient area of reserves, 
suitably located, and their protection from damage, expecially fire, 
and the same in the case of private forest property. 


A Day with Hounds. 

Aviolent hammering on the door which, so inexplicably 
during sleep does one’s brain work without any expressed authority 
or consciousexertion of will-power on our part, coincided curiously 
with the deafening thunder of a terrific storm with which L was 
battling in my dreams far op in the mighty Himalayas ina 
manner altogether too realistic to afford one much rest. The 
thunder crashes became londer and more cortinnous, finally 
becoming so violent as to snap the thin thread linking 
sleep to wakefulness and bring me out of the Jand of nod. 
It was but to find that the tempestuous warfare of the 
elements of. my dreams was being repeated witha vengeance 
in the real world without. From the discordant —syren-like 
whistle of the wind as it tore round the angle of the wing I was 
occupying, fiom the crashing of the tall tapering-topped pine 
trees ina closely adjacent clump, and the sharp pattering of the 
rain drops driving against the cnsement, it coon became obvious 
to my sleep-dulled senses that this was no land of dreams, A 
three-quarter gale was blowing outside and a devi) of a din 
going on as the result, of it, The first feeling of rehef that I 
was snug under the counterpane in an English country mansion, 
and not up in the wild picturesque but decidedly uncomfortable 
(ina storm) Himalayas, was rapidly followed ‘by one akin to 
despair, The remembrance came on me in a flash—was 
there not to be a meet some eight miles away, and was it 
not my first for nearly seven long weary years? Surely that 
fickle flirt the Goddess Fortuna was not, could not be, after 
caretully bringing one through great stress, and fortune good and 
ill, all these years to the very morn of the long looked for day— 
surely she was not going to chuck one over at the last inement. 
Her sex delight in doing so, one knows, and there was every in- 
dication that this was her intention in the present instance. It 
was still as black as pitch outside, but as one’s toilet proceeded 
a fitful daylight struggled, and struggled almost in vain, with the 
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tembrann darkness. Qf ann or sunrise there was not a vestige. 
Only the rain-soaked pine trees stood out by degrees less faintly, 
could be seen a little more distinctly against the stormy, cloud- 
laden sky. ‘The wind still kept to its wild dirge, the accompaniment 
of the cravhing branches being not untunefal, though rather too 
mournfal for a hunting morning. Was it, is it, good enough one 
could not help wondering! ne’s mind conjured up go vividly, 
too vividly, the prospect before one, The jog, jog along the 8 
wel miles of sodden muddy country road in the tempestuous wind 
and driving rain; the, in all probability, dreary wait for the late 
hounds, and later Master, the latter of whom would be sure to wait 
a bit to see if it was going to lift before be set out, the perhaps 
aimless wandering from covert to cover as blank after blank was 
drawn, the rain meantime soaking one through, running down 
inside one's collar and trickling down along one’s marrow bone, 
whilst every tooth chattered ny if it wished to play a tune to its 
own notion of time and without reference to the messages sent to 
it from the brain along its slender, but at times diabolically 
sensitive, nerve chord. Qne’s mount meanwhile, as miserable 
and dejected as oneself, splaying about in the mud like a camel 
carrying one’s best crockery after a Christmas rain shower in 
Northern Indian. Such was in all probability the least of the 
disagreenbles to be expected on such a day, and things might prove 
80 much worse. Visions of undesirable resting places in muddy 
ditches, unlocked for baths in ice cold water, flitted across one’s 
mind as one mechanically finished dressing and went down to the 
breakfast room, A cheerful five, which only made the inferno going 
on outside the drearier; no one else down, and a query elicited 
the information that they were all in bed, No one else evidently 
was going to he such a lunatic as to face the elements on such 
amotning. Gulping down breakfast one swore at fate, at the 
fickle jade who had brought one to such an impasse. For had 
not the sunset: and sky of the evening before, so anxiously scanned, 
been full of signs and portents full of promises of a fine hunting 
morning—at one’s boots, which were too tight, cravat which was 
choking one, and at oneself for being such a fool. 

Once out and battling in earnest with the wind and rain one 
began to forget the discomfort. To be again on the way to a meet! 
Those who have been out know what it means, Already the 
blood tlows and quickens in its rash through the veins, The eight 
miles are passed o’er like a dream, and one reaches the Crow and 
Gate Inn, the rendezvous,—such a picturesque spot one knows 
it to he in the sweet spring and summer months, but one has to 
take all that on trust just now, Through the driving rain and 
mist, the quaint gabled hostelry looms suddenly upon one, the old 
signboard giving out a weird uncanny sound as it tosses wildly 
toand fro under the buffetting of the wind, A quaint signpost 
that with its pictorial representation of a weird, wild-looking 
feathered creature, purporting to be a crow, perched on a gate, the 
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dimensions and timbers of which would make. tha holdest hold 
his breath whilst he tried to negotiate it, and would nob 
unlikely cause him to hold it for good. 

A few shivering forlorn hunters were being led about by 
heavily cloaked grooms, three men and a girl were leaning against 
a sheltered wall of the honse, and that waa all! No hounds! No 
Master, at present! We joined the men and the girl. No one 
anid anything. What was the-good ? Things spoke for themselves 
too plainly, . 

A quarter of an hour, and then another, passel. A fetv more 
people had turned up, several others were sitting cowering beneath 
waterproofs in traps and other vehicles. A crack of a whip, and 
at last hounds turn the distant corner of the road, followed’ by 
whipsand the Master. A move is made by all, and shivering women 
and men climb into the saddle, the hunters by far too dejected to 
show off or play pranks, the starch being taken out of even the 
most vicious kickers, which, existing in every hunt, require 
marking down and careful watching, for their room is ever to be 
desired to their company. We move off, a crest-fallen throng 
of under thirty. One is cogitating as to whether to make up one’s 
mind to stick as close as possible to hounds or to follow one or 
two of the knowing ones. After such a long absence it ia difficult 
to know what best to do, One has almost made up one’s 
mind to atick to hounds when one of the best, whose place is ever 
in the fore front, wheels to the left and goes off into the mist, 
A moment’s hesitation, and one follows, Crossing a couple of fields 
the man in front takes up a position at the corner of the wood to 
be drawn. If his hopes are fulfilled we shall get a clear lend. 
We sit sheltered from the wind a little, but with the rain soaking 
und resoaking through us, and dripping from our boots as from... 
a spout, We hear the hounds at work now and then, but it is 
difficult to either see or hear under present conditions. Nothing’ 
appears, and one begins to get unensy. My companion, 
who hus been sitting like a Centaur, suddenly gives vent to a 
deep and earnest malediction and, topping a fence, disap- 
pears. One follows, only to realize that hounds have gone 
away, and one has been too clever! We hurry to the other 
side and set off in pursuit. My companion raises my hopes, and 
turning away to the left, informs mo that on euch a day the fox 
will probably run left-handed. But ten minutes later his 
prognostications are verified, and we have that sweetest of all music, 
the music of hounds in full erygoing across our right front. By 
keeping straight and hard we geb up, and whilst mentally poring 
out oblations to the fickle one, now fickle no: longer, I make 
np my mind, for the hundredth time in my life, to stick to 
hounds in fature as long as they and my mount will permit of 
it. Weare up, and from forms appearing as shadows now and 
then out of the mist it seems that most of the field are well in. 
But it is not for tong, Well but ran into hounds scattered about 
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ini the vapsne elonds. They are at fault! Whilst waiting, the 
mist and driving rain lighten and a feeble wan ray of sunshine, 
or what etanda for such in England at the present day, makes 
itself felt rather than seen, It is the commencement of a lull 
in the storm, and as we move off to the next covert, for hounds 
have in the end to be lifted, the meteorological conditions assume 
‘a fairer aspect, though the clouds still hang lowering on the 
surrounding hill crests, Two coverts are drawn blank, and as one 
munehes rain-sodden sandwiches one’s feelings again sink to zero 
point. The field has already decreased to half, and but ten of us 
move off to the Park Woods, The Master tells us he will try 
there and then take hounds home, The ten of us look at one 
another and wish we were there already, Even the keenness 
engendered by an absence of six years is oozing away at 
such an unlooked for first day, admitted on all sides to be the very 
worst yet experienced this season, already a record bad ane as far 
asthe weather is concerned. We huddle together and wait. 
Hark, the music is commencing, and before one right well knows 
what is happening we're off over the sodden plough, hounds 
making the pace a cracker after an old dog fox. Down a 
steep hill side we pelt, scramble through a wide brook 
at the bottom, usually a shallow placid stream, but now 
taking the horses to the girths, and up a bad hill on the other 
side. The going is cruel,. the almost continuous rain for 
months on end having reduced the ploughs and grass Ianda to 
clayey marshes or marshy bogs, rendering the take-off-at every 
bank and fence as unknown a quantity as the algebraical ‘a’ of 
our younger days. Rushing along the crest of the hill hounds 
swing to the right and, dropping into a Jong valley, pour inte and 
ont of a small covert, being at fault on the far side, What a 
merey one mutters as one hears one’s steed's labouring breath and 
feels his shortening stride and flagging energy, What a blessing! 
A check! Itis not for long though. In their eagerness hounds 
have run out of scent. The Master knows his work, knows his 
_ hounds, is well up in his country, and is well versed in the wilea 
of-his slim quarry. Quickly does he get the pack on the line 
again, and they go streaming away back into the long valley at a 
hot pace. The horses, bless them, are uot one whit less keen 
than their riders, and the halt, short as it was, hay palched up for 
the moment weakened bellows. Down we go, our mounts sliding 
down bad parts on their haunches, after the manner of elephants 
going down a steep bank, to the stream again, here much shallower 
and wider; through it at a hand gallop, the crossing reminding 
one of many a stream, swollen and turbid, negotiated on marches 
in the rainy montlis in far-away India, and on to the plough on 
the other side, Friend fox had swung right-handed here, and 
continued straight up the valley—all heavy plough with a sprink- 
ling of fences, nothing at ordinary times, but real obstacles with 
the country in its present state. Near the head of the valley 
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hounds turned to the left again, going diagonally up hill 
straight for a small covert situated on the other side, but whose 
near edge just topped the crest. The pace was slackening, 
the horses nearly done, as we reached the crest—a baker's 
half dozen of us. One prayed for a check, if but for afew minutes, 
but on topping the summit all hope of such vanished nt once, 
Master Reynard was evidently too hard pressed on reaching the 
covert side to have time to look fora friendly shelter within it. 
‘Tha viak was too great, as he knew the chances were all earths 
would be stopped. From our position one was able to take in at a 
glance exactly how matters stood. ‘Two-thirds down the slope a 
blackish spot was creeping along ; two fields behind were the 
foremost hounds straining along in sereeming chorus; a field 
behind them the Master on his great powerful chestnut. Ye 
gods! what a glorious sight it was ! Not a second did one lose. It 
was now or never to bein at the finish and—well we omitted to 
remember that man was built with a neck connecting the cranium 
that carries the brain with his trank. Whilst we were still three 
fields away hounds run into their fox, and not a moment too svon. 
As one sprang from the saddle and loosened the girths friend Plavi- 
us changed from fine drizzly to his former steady downpour. But 
how different were the conditions now to previously !_ ‘Then, cold, 
shivering, sceptical, with the blood running sluggishly through 
the veins at its normal pace. Now, a rollicking run to our credit, 
one’s pulse beating 20 above normal, which would mean an ico 
pack at once if one’s Indian sawbones got hold of one, and one’s 
bloud boiling through one’s veins like molten lava running down 
ahill side. Rain! Yes, it rained in torrents; the clouds came 
down and quickly shut out the remaining available light of the 
short winter’s day, and as we jogged the fifteen miles back the 
gale got up again aud blew in fury, Cold, wet, tired, covered 
with mud from crown to heel, we arrived home smiling. 

Over the smoking room fire after dinner we answered our 
morning query —Was it, is it, good enough? It was! 


Tue Vacrant. 
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Pioneers of Indian Forestry. 
Cotone, G. F. Pearson. 

Colonel George Falconer Pearson, eldest son of the Rev. 
George Pearson, Rector of Castle Camps Camly, was born at 
Chester in November 1826, and educated at the old’ Charterhonse 
in London under Dr. Saunders. In January 1846 he went ont to 
India as a cadet on the Madras establishment, his commission 
having been given him by the late Sir James Weir Hogg, the 
Deputy Chairman of the Honourable East India Company. 

Arriving in India at the end of May 1846, he found himself 
posted to the 33rd Regiment, Madras N. 1. then stationed at 
Japbuat in the Hyderabad territory, and joined it there yurtly 
after, Here he soon learned his regimental work, and having 
passed the Higher Standard in Hindnstani at the end of 1848 

. he was appointed A. D. C. to Sir Herbert Maddoch, then Deputy 
Governor of Bengal at Calcutta, but on that gentleman going 
Home in the year following, he reverted to regimental duty, and 
was almost immediately after appointed to the Adjutancy of his 
regiment. 

This post he held for morethan five years, interrupted only 
by a six months’ shooting trip to the Himalayas, one month of 
which was spent in Tibet. In 1854 when at Nagode in Bundel- 
kbund with his regiment he made the acquaintance of Colonel 
S.A. E. Ludlow, R. E., the Chief Enginecr of those Provinces, 
and at his recommendation he was transferred to the Public Works 
Department as an Executive Engineer, and in that capacity he 
eonstrocted the road from’ Nagode by Kalinjhur to Banda, for 
which work he received the thanks of the Supreme Government. 
This road afterwards in the Mutiny proved of great service, as 
it was the only one west of the Mirzapore and Jubbulpore Road 
by which artillery and wheeled carriages could cross with facility 
the high range of ghats which separate the high piateaw of 
Bundelkbund from the valleys of the Ganges and the Jnmna, 
Farly in 1856 he was sent to Jubbulpore to lay ont the ron), 
from that station to Mundla, and on the completion of that work 
he proceeded Home on Jong leave. 

In the following year of 1857 the Matiny broke ont, and 
Colonc] Pearson wns’ at once ordered back, and rejoined hie 
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regiment at Jubhulpore, where it had been moved on the-Matiny 
of the Sard Regiment Rengal N. 1, and where it formed the 
nucleus of what was known as the faugor and Nerbudda Field 
Force, which afterwards formed a Brigatle of Whitlock’s Division. 
With it he took part in most uf the operations that were 
undertaken in that part of the country, also in the act’on at 
Patun, and inthe “drives” that were made through the Damoh 
jungles to turn the rebels away from the line of the Nerhudda 
River, and to force them northwards, But in February 1858 the 
3rd Kegiment of Nagpur Infantry mutinied at Raipur ana mur- 
dered their Mergeant-Major, when the 33rd Regiment, M. N. L, 
werm detache’ from Whitlock’s Division with a battery of artillery 
and were marched direct throngh Mundla by the Kajaldhar Ghat 
to Raipur. In this march Colonel Pearson's local knowledge 
came in very useful. The mutineers, however, had decamped 
before the arrival of the force at Raipur, and after remaining 
there ahont a month the regiment returned to Kamptee for 
garrison duty. 

Just at this time a number of irregular corps, called Military 
Police, were being raised in Central India to clear the country 
of the rebela, Each corps consisted of a squadron of cavalry and 
four companies of infantry, about 600 men in all, with a Com- 
mandant and Adjutant, and a Quartermaster. Colonel Pearson 
was appointed to the command of one these corps, the head- 
quarters of which were at Seoni Taking with him a nucleus of 
drill instructors and men from his own regiment, and from 
the 2nd Hyderabad Cavalry, which formed part of the force 
to which his regiment had been attached on service, in 
about three months he had ready a thoroughly efficient body of 
men for the work they bad to do. It was now that his first 
acquaintance with forest work began. Mr, Arthur Cocks, of 
the B.C. Service, who had greatly distinguished himself in 
the Mutiny in Upper India, was then Commissioner of the Saugor 
and Nerbudda Territories, and under his orders it was Colonel 
Pearson's duty to patrol the great forest tract which covers the 
upper part of the Nerbudda Valley and the upland plateau which 
now constitutes the Mundie, Seoni and Balaghat districts aa well 
as part of Bhandara, 

Z Now, as soon as the Mutiny was suppressed, this forest tract 
literally swarmed with timber dealers and contractors, both 
European and Native, in quest of timber for sleepers and railway 
works which the Government had vigorously tnken in hand. 
Armed with parwanns, or orders from the civil authorities, it was 
easy forthem in country where every Gond carried an axe to 
strew the jungle with fallen trees, while no attempt was made to 
collect or store them ; in fact in most cases it was impossible to 
do so, with the result that when the forest fires set in, the greater 
part of the fallen logs were either entirely or partially burnt and 
destroyed. This was continuelly brought to notice in his reports, 
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and this no donht paved the way to the formation of n department 
whose duty it would be to preserve the forests from rain, In 
August 1860 Colovel Pearson was appointed the first Conservator of 
Forests in the Saugor and Nerbudda Territory Two years later 
the Ceutral Provinces were formed into a Chief Commissionership 
by the addition of the Province of Nagpore, which was added to hia 
charge ; and in 1865 the forests of the Assigned Districts of the 
Berars were also placed under him, #0 that from 1860 to 1868, 
when he was transferred to the North-West, his time was entirely 
employed ‘with the exception of two short absences at Home) ia 
organising and establishing a reguinr system of forest conservancy 
in these Provinces. Lhis work consisted in— 

I. Exploration and rough surveys of the forests. 

2. Demarcation of reserves and of the forests assigned to 
villages. 

°. Fire protection. » 

4. Collection and sale of timber, and the gradual develop- 
ment of revenue trom minor forest produce, 

5, Forest legislation. 

It ia not. the place here to discuss the details of this work, 
which are well described in Mr. Ribbentrop’s excellent work on 
Indian Forestry. But it would not be right to omit the names of 
those, some in high administrative positions and others as workers 
in the forest, without whose assistance the work of forest 
conservancy could not have been carried on. After Sir Dietrich 
Brandis, the Inspector-General, whose sound practical advice and 
guidance was always available to his subordinates, and kept the 
work going on sonnd lines, must be cited first the name of the 
late Sir Richard Temple. ‘There was no more staunch and whole- 
hearted supporter of round forest conservancy than he was, not 
only in the Central Provinces but also in Bombay and in other 
parts of India, and with his uame must be coupled that of Sir 
Charles Elliott, afterwards Lieutenant-Governor of Bengal, but 
then Settlement Officer in Raipur and Hoshangabad, It was due 
to his broad views and sound judgment that the thorny ques- 
tions which attended the demarention both of the reserves anit 
the village allotreente of forest were settled on a broad and 
liberal basis in those important forest districts in such a manner 
that the wants ofthe people in wood and grazing were amply 
provided for, while the rights of the Government were amply snfe- 
guarded; and what was done in these districts was a useful and 
practical guide to similar arrangements that had to be mnde 
elsewhere. Of thore who worked in the forests as Colonet 
Pearson’s assistanta Captain Forsyth stands as one of the first, not 
only ov account of nis most valuable exploration work, but also 
that after he left the Vorest Department to become Deputy 
Commissioner and Settlement Otfcer in Nimar, he -so to spenk) 
invented and worked ont the system of revenue from minor forest 
Produce which hns since done so much to help the financial side 
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of the Department. Doveton and Douglas were both sound 
pioneers in the work of fire protection, in which they did 
invaluable service, and Brereton by his service in mapping the 
valuable teak forests in Aheree deserves to be remembered in 
the same category. 7 

During this period Colonel Pearson did a considerable 
amount of miscellaneous work for Sir Richard Temple, in addi- 
tion to his regular forest work, among which may be cited the 
repair of the bunda of the irrigation tanks in South Bhandara and 
the collection of local information that Sir Richard Temple 
then required for the alignment of a direct railway from Nagpore 
“to Calcutta through Raipur. Sir Richard Temple submitted to 
Government an exhaustive report on this railway, aod though 
it was shelved for some years, this project has long since been 
carried to completion, It is to be presumed that this report 
was found useful to the engineers who built the line, as the 
general alignment was almost exactly followed even ta the 
crossing of the principal rivers and hill ranges. 

In 1868 Colonel Pearson was transferred to the North- 
West Provinces as Conservator. In these Provinces preliminary 
steps had already heen taken to assert control over the forests by 
giving the local civil officers charge over them; more especially 
in Kumaon and Gurbwal, and also in the Terai, where the forests 
had been placed under Sir Henry Ramsay, the Commissioner, and 
who had taken definite and effective steps for their management. 
‘Phe Dhoon and upper Ganges Valley had been placed under the 
Commissioner of Meerut, but here, from want of supervision, 
a good deal of money had been wasted without much practical 
-result. In Jhansi and Gorakhpore very little had been done. 
There was then a great deal of work spread over a large tract 
of country to be got through, and the next two years were very 
heavy year of work, beth of an administrative nature, and 
necessituting much heavy physical exertion with long marches 
‘and forest explorations both in the hills aud in the plains, 

First regular forest conservancy was started in the Dhoon 
under Doctor (now Sir George) King, who proved a most able 
foreat officer full of indefatigable zeal. On his removal to the 
Botanical Garden at Calcutta, where his great work in India has 
‘been done, Mr. Brereton was brought up from the Central 
Provinces to succeed him. In the Ganges Valley the road which 
had been commenced hy Mr. Williams was completed up to the 
Gungootree Forest by Mr. O'Callaghan, with a series of 
excellent wire rope bridges all the way, including one over the 
Neeling Ganga, 400 feet above the bed of that river. 

Sleeper works on a very large scale were also commenced in 
“these foresta, turning out some 400,000 sleepers annually, 
while arrangements were made for catching the sleepers in the 
river below Hurdwar, Then the forests of the Upper Tonse and 
Pabar were thorougtily explored and sleeper works established 
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there also on an equally large scale as in the Ganges forests, 
Captains Lillingston and Greig being placed in charge, assisted 
by the first trained forest officers from Nancy, Messrs, 
Heinman, Moir and Pengelly, Under their supervision the firat 
water slides and sledge roads were built in these forests, without 
whieh it is not too much to say these forests could never have 
been worked, Two thousand Sawyers were.constantly at work here, 
chiefly Sikhs from the Panjab, and the outturn of sleepers was 
about half a million a year. Qn one occasion Colonel Pearson 
erossed the high pass below Bunderponch direct from the Ganges 
into the Upper Tonge forests in the Herby Dhoon, which ia pearly 
19,000 feet elevation, saving a march round of twelve days, 
Besides this regular conservancy was started in Gorakhpore and 
Jhansi under responsible officers. 

At the end of (870 Sir Dietrich Brandis, the Inspector- 
General, returned to Europe, and Colonel Pearson was’ appointed 
to officiate for him during hia absence. He continued to nct 
in this capacity till he returned himself to Europe on furlough at 
the end of 1872. As the Government of India was at this time 
much occupied with pushing on the sailways in the Punjab, as 
well as in completing the direct communication between Bombay 
and Upper India throngh Rajputana, much of his attention had 
to be directed to sleeper works, which continued to be pushed 

* on with vigour in the Ganges and Tonse, and were extended to 
the upper Beas Valley in Kulu, and to Chumba. Arrangements 
were also made for extending the plantation work at Chunga 
Monge in the Punjab, and attention was paid to Bengal, where 
the forests had euffered much from bad and inefficient Dianage- 
ment, and Dr. Schlich was brought from Sind and appointed 
Conservator there. Moreover, 9 Separate department for forest 
surveys and the supervision of working plans was started under 
Colonel Bailey, R.E., at Debra, where since then the Forest School 
has been established. At the end of 1872 Colonel Pearson 
went Home, receiving the thanks of the Supreme Government tor 
his services while officiating as Inspector-General. 

Almost immediately after his return to England Colonel 
Pearson was deputed on. the recommendation of Sir Dietrich 
Brandis to proceed to the continent and to visit the young men 
under training for the forest service in France and Germany, being 
offially attached, with the permission of the French Government, 
to the Forest School at Nancy, which was then under the direction 
of Monsieur Nauguette. Shortly afterwards he was definitely 
attached to the school for the supervision of the Englich pupite, 
who were all brought to Nauey so as to be under him more 
directly, and he remained there in this capacity till May 1884, or 
about eleven years, during which time. sixty-three young men 
drawn from nearly al} the public schools in the country passed. 
through the Nancy School into the Forest Service in India, 
Most of these are now holding high positions in the Service. 
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Besides exercising general supervision of the pupils, Colonel 
Peurgon attended all examinations and accompanied the pupils 
on their forest tours with the professors. 7 

In 1876 Colonel Pearson retired from the Army on the 

ension of his rank, but was continued in his appointment at 
ancy as before, In 1878 in addition to his duties at the Forest 
School, he was appointed as a Commissioner at the Paris 
Exhibition of that year, the whole of the raw produce of the 
British Colonies being placed in his charge, besides the large 
Indinn Forest collection, For this duty he received the thenke 
of H.R. H. the Prince of Wales, who was at the head of the 
British Section. i 

In all Colonel Pearson was at Nancy from 1873 to 1884, 
or about eleven years; and it js right here to acknowledge the 
great kindness and support which he teceived fram all the 
School authorities, especially from Monsieur Nauguette, the 
Director, and Monsieur Putors, who succeeded him in that 
post, as well as from Monsieur Broillard, who for many years 
had special charge of the English pupils in their preliminary 
course of inatruction. . 

In 1884 Colonel Pearson was offered the post of Working 
Partner in the firm of Messrs. Davies Banks & Co. (the 
Kington and Radnorshire Bank) at Kington in Herefordshire, aud 
in consequence gave up his post at Nancy to take it up, being 
succeeded there by Colonel Bailey, R. E. He thea came to live 
at Daunton in Radnorshire, about six milea from Kington, riding 
in practically every morning to his work, and leading the ordinary 
life of a country gentleman. But his connection with the Forest 
Service did not cease here, for on the reorganisation of the Board 
of Visitors at Coopers Hill, he was made a Visitor of the College 
‘on bebalf of the Forests. This post he only vacated at the end of 
1902, so that from firet to last his official connection with the 
Forest Department extended over more than 42 years. 

In 1896, after twelve years’ residence at Daunton, finding the 
rides to Kington in all weathers in the rough climate of the Welsh 
Hills somewhat more than he could manage without. suffering 
from it, he purchased a small property:elose to Kington, where be 
now lives more conveniently for his work at the Bank. 

Colonel Pearson has the Mutiny medal, also two decorations 
from the French Government. He isa J, P. for Radnorshire, and 
for several years served on the Standing Local Committee of 
that county. He was twice married, first in 1864 to Caroline, 
daughter of the Hon’ble A. Erskine, who died in the follow- 
ing year, leaving him with one daughter, and secondly to Emma, 
danghter of Mr. John Colvin, Licutenaut-Governor of the North- 
‘Weat Provinces, whodied in the Fort of Agra in 1857 during 
the Mating. She died at Nancy in 1877, leaving him three 
sons, one of whom is a Lieutenant in the Navy, and another is 
in the Forest Service in India. 
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The Use and Abuse of Forest Work in Siam. 

The tite [ take the liberty to give this tittle article is 
borrowed from that in the February number of the Jidian Forester 
entitled ‘The Use and Abuse of Forest Work in Burmah” as it 
atruck me that a few notes on the forest administration in Siam 
anight interest your readers, and might perhaps help to explain 
the rather stringent remark made by Mr. Gamble in his article 
on “Certain Important Forest Questions” In the November 
nutnber of the indian Forester, that in Burmah forest conserva- 
tion and sylvicultnre are subordinated to revenue-making. 

The first fact to notice is that Siam as regards her forest’ 
conservancy isin the position that Burmah was 20 years ago. 
As Mr. Gambie’s personal experience of Burmah dates even 
further back than that his remarks regarding Burmah would, I 
think, he more applicable to Siam now, as 1 presume his 
thonghts wandered to the Burmah of his time more than the 
Burmah of to-day. True, Lam myself unacquainted with Burmah, 
but a three'years’ experience of Siam makes me feel that his _ 
remark is by Do means inapplicable to Siam. The comparisow 
may therefore prove interesting. 

Let us take then Mr. Gamble’s point that ‘“foreat conser- 
vation and sylvicultuse are subordinated to fevenne-making.” 
“Burman " starts out to prove that there is no justification for 
this opinion as regards Burmah, Here in Siam I regret that 
there is ample justification for the statement, but on locking ints 
the. matter carefully [think a great many extenuating circum- 
stances will be found. 

I will now proceed to enumerate the chief points of forest 
administration in Siam, and at the same time-draw attention to 
the extennating circumstances. se 

Firstly then the graded list of Forests Officers consists of 24 
officers, of whom 15 are Enropean and 9 Siamese. Of the Enropeans 
only five have had auy forest training at all, while of fhe Siamesé 
five have been trained, one at Coopers Hill and four at Dehra Dun. 
Tt may also be noted that with the exception of the three officera 
Jent by the Indian Government, and therefore not permanent, the 
untrained officera occupy for the most part bigher posts than the 
trained ones, 

The above is practically the whole of the forest staff, as 
although a subordinate staff has been sanctioned very few posts 
are occupied owing, chiefly, to the difficulty in getting Siamese to 
undertake arduous outdoor work. 

The 24 officers above mentioned have therefore to superin- 
tend the whole of the enormous forests which exist in Siam— 
an area of quite 100,000 square miles. On the face of it the 
task ia of course an impossible one, with the result that so far 
attention hes only heen turned to the teak-producing areas 
which are confined to that part of Siam, north of the 16th 
parallel of N, latitude, 7 
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It is not to he supposed that this is the ultimate aim of the 
Government, for it is hoped that in the no very distant future a 
suficient number of Forest Oflicers will be enrolled to enable tho 
enormous tracts af forest in Lower Siam, and the Malay Peninsular 
Provinces in particular, to be taken in hand. At present there is 
no restriction on the felling of woods other than teak, with the 
result that at this moment more than one timber firm is carrying 
ona profitable trade in furniture woods from these Provinces 
without let or hindrance. Even with this restriction of the area 
to he supervised the divisions are of enormous dimensions, extend- 
ing in some cases to the whole of a province, 

It is obvious then that with no subordinate staf! the 
supervision of such areas must be very superficial. The Forest 
offiver must therefore make uphis mind what matters are to be con- 
sidered of importance, and what may be neglected, for to carry out 
all that would be necessary under a strict régime of conservancy is 
quite impossible. In most cases his mind is made up for him, and 
he is told to concentrate his attention on revenue-collecting, and, to 
put it shortly, the Forest officer in Siam is at present, and still will 
be for some time, much more of a revenue collector than a forester, 

Tt must be remembered, and perhaps I should have mentioned 
this before, that the Department has only been in existence eight 
years, and, considering all things, has advanced wonderfully sinea 
its organization by Mr. Slade, now Conservator in Burmah, and. 
whose services to the Siamese Government cannot he over-rated. 

To explain what this revenue collecting means it is necessary 
to describe first the system on which the forests are worked. 

At the time when the Department was first started the teak 
areny were being worked either hy leases granted from Bangkok, 
or without leases, for there was no supervision of the work, and it 
only depended on the good will of the local officials to allow or 
disallow the working of teak in any district. A royalty was 
paid on each log, and no log was supposed to leave the forest 
until it had been stamped with the royalty hammer and had paid 
the royalty due, This rule was however seldom adhered to, and 
more often than not the royalty hammer was pnt op for auction 
by the official responsible for its use, the highest bidder then 
obtaining sole use of the hammer for a fixed period. ‘This saved 
the official a lot of trouble, and ‘was a lucrative business usually 
to the successful bidder. 

Beyond this there were no restrictions; girdling was 
permitted everywhere, and there was no limit to the size of the 
tree that mighi be gitdled, Most of the forests were then in 
ihe hands of Siamese traders, but about this time several 
European firma, notably Messrs. ‘The Bombay-Burmah Trading 
Corporation, began to interest themselves in the Siamese timber 

“trade, and bought up rights in teak forests all over the country. 
As the original owners in some cases sold the same rights to more 
than one firm matters soon became rather complicated. 
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The problems that confronted the Forest: Department there 
fore at the outset may be ennmerated as follows +— 

1. To dispose of the various claims to the different forests. 

2 ‘To restrict girdling, and above all to put a limit to the 


size of the tree to be girdled, . 
3. To regulate the collection of revenue on timber when 


extracted. 

4. To arrange for the disposal of the thousands of logs 
lying all over the country, both in the forests and in eonrse of 
extraction, which through lax methods had not yet. paid royalty, 

5. ‘To see that the new rules brought in hy Royal” Decree 
were carried out. 

Te is ohvions that wilh such work hefare the Department and 
with a staff of officers at the outset not one-half in number of 
the present stalf there was not much time to be given to such 
things as the selection and demarcation of reserves, fire protection 
and enltaral operations. It must be remembered that all the 
work above referred to, which is either directly or indirectly con- 
nected with revenue collecting, had to be done entirely by the 
handsnl of officers appointed; there were no subordinates to assist 
in carrying ont the work. 

For the first four years it may he said the Department were 
engaged in the foregoing work. Claims were gradually settled, 
arrangements. were made hy which all the firms gave up theit 
girdling right, though this did not take place mnt] 190), hy 
which time enormous quantities of trees had been girdled over 
every leased area to ensure large stocks te work in the future, 

New forms of lease were introduced, the principle of which 
was that each leased area should le divided into an open and a 
closed area usually of equal extent. that only the open area should 
be worked during the term of the lease, that no fresh girdling 
should be allowed during the term of the lease except with the 
express sanetion of the Conservator of Forests, and then only if 
it should prove impossitie otherwise to work up ta the possibility 
of the forest. Vurther, if girdling was perinitted it was to he 
carried ont under the snpervision of a Morest oflicer, and a limit 
of 9 kam 381") in demigirth has been fixed ns the smallest tree 
to be girdled, 

~ The restriction of girdling and felling teak except under 
a lease ratified by Government, with all the conditions that 
appertain thereto, soon put a stop to a thriving trade in teale 
posts which was fast ruining the teal forests. The houses in 
Bangkok, all along the river and klongs (canals) whieh intersect 
the country in every direction, are all hnilt on posts, atul far this 
purpose it had heen the custom to invariably use teak. In this 
way some 80,000 teak poles used fo be constimed annually in 
Bangkok alone, ‘The drain on the forests may well be imagined, 

To regulate the collection of revenue a timber revenue 
station was opened at Paknampo, the point about 200 miles above 
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Mapping out of forests aud checking the marking of logs in 
eaged areas by lessees, as according to the hammer used royalty is 
aftervards paid at Paknampo and Kade, are now the principal 
duties of Divisional Officers. But this ends it at any rate for 
the present. 

I think T have said enongh now to show how the Forest 
Department jn Siam is hampered by the difficulties it has had to 
contend with, and with jis dearth of officers has from very force 
of circumstances heen compelled to turn most of ita attention to 
ravenne-caltecting. 

At the same time I hope I have made it clear that the 
present work is but the stepping stone to real forest conservancy, 
in which itis expected that demarcation, fire protection, cultural 
operations, ete,, will each receive its due attention, 

Although even now it is to be feared that more timber is 
extracted annually than the forest ean well stand, very great 
limitations have been put on the work, and the state of affairs is 
enormunsly improved to what it was before 1896" when the teak 
forests were fust on the road to utter demolition. 


Paxyampo, Siam: D. O. Wirt, 
Oth April 1904, Deputy Conservator of Forests. 


EFoct of Thinnings on the Growth of Coppice Shoots, © 


‘The following is a free translation of an article on the above 
subject in the Arene dus Hauwe ef Ferete for Beptersber 1903. 
Phere ave considerable areas bi India being werked as coppice 
qwith or without standards} for the prodnebion off fael and small 
limber, Far «sample, in the Gudh Circle Woue folly a quarter of 
the tatal area under zal ie thus managed, [t is therefore possible 
that a series of experimenta carried ont on ihe Ines detailed 
below would yield very valuable reantts ja a very few years! 
time pe 

“fhe treatment of coppice ig still the aystem most 
developed in France and of mast moment ia mesy tetates. 
Unfortunately their yield ia not sa remuuerstive ay forinerty 
Fecanse of the considerable (Nia the price obtnined far amoall 
firewood, which bee practically become apealentle, TH would 
therelore hea geodihing f try and reduce the proportion of 
such small wood by increasing that of cord wood, as Lhe average 
price af the hitter has sor fallen tu the same extent, To arrive 
at this end, twa methods present themselves, and might be 
continacd s CL} the lengthening of the rotation, and 12} thinnings. 

“Recent experiments luve shown thal ja 20-year old eaqyder, 
by watting ot the weakened shoots, these left on the ground 
acquire, in the coarse of a aw yenys, mack greater dimenvions 
in gicth and height Chan those of similar coppice left 
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uutouched; Uiat in consequence the former yield more’ billet 
and fess faggot wood than the latter, Varions observations 
point to the conclusion that the diferences would have been stilt 
greater if the thinnings had been done earlier. 

&To solve the above problem the Agricultural Seeiety of 
France at their last general sezsion decided to institute a series 
of experiments on the following lines :— 


“In a coppice forest as homogencons as posrible both as 
regard light and density, mark off a sample area more or less 
square and divide it into two halves A and B by a central line, 
and divide these. haives into four or five fairly equal plots by 
Tines at right angles to the central line, Have thinnings in plots 
1,3, 5, 7 and, leaving plots 2, 4,6, and 8 for purposes of 
comparison In this way ample compensation should be provided 
for slight differences in light and stocking. Take care and 
operate only on the coppice shoots, and not to cut out any of the 
undergrowth. Calculate the volume and value of tle contents 
of each plot, hoth of the stuif removed and of that teft on the 
ground, keeping a note of the cost of the operation. 

«Phis done, for the purpose of compmrison of the actual 
rate of grawth of the shoots in each plot (beth thinned and 
unthinned), choose a number of stumps fairly equal, taken two 
and two, in the size and number of their shoots Paint rings 
yound the shoots at LE metres from the ground, red, swy, in the 
thinned plots and blue in the unthinned ones. Measure the 
girths at these rings with a steel tape graduated to millimetres, 
and estimate for cach stump the volame and valne both of the 
shoots left standing as Well asof those removed, 

~ Five years later, make a fresh inventory of the yield (in 
money and material) of each plot as a whole, and also of the 
ringed shoots in them. Measure the girths of the latter, and, by 
cutting down a certain number of them, ascertain whether 
the height growth of these in the thinned’ plots is greater or 
not than of those in the onthinned plots.” 


Vth Aprit 1904. RONETS 


Fire Protection and the use of Drums as Fire Alarms. 


In the Apri! 1904 number of the “ Indian Forester ” under 
the review of the Burma Forest Administration is quoted a note on 
fire protection by Mr, Slade. He gives it as his opinion that fires 
under certain circumstances step in to help the forester in producing 
certain conditions in the forests which improve the chances of 
teak reproduction, and favour this valuable light demanding species 
by redueing the chances of less valuable forest growth in the 
struggle for existence, . 
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Mr. Slade appears to be not the only Barman forester who 
holda these views. 

At first, the idea that fires are beneficial to forests comes 
as rather a shock to men who have only served in such very dry 
districts as the Deccan and Guzurath, and whe have been brought 
up to the idea that fires in any case are one of the worst evils 
that can hefall their forests. 

* An Old Protectionist,” writing in the same number of the 
“Indian Forester,” points out the difference of the coniitions 
under which teak grows in Lower Burma and in Guzurath. 

We may therefore still be right ia holding th: opinion that, 
though fires are beneficial to teak in certain regeneration sreas of 
Burma, they have, on the other hand, the most damaging effect on 
both the prospects of natural reproduction and after-growth of 
teak in dry-zone forests, To my knowledge no trained officer 
hae as yet challenged the theory that fires do harm in the dry 
parts of the Bombay Presidency, so taking it for granted that for 
the good of the forests fires have to be kept down in these areas, 
it remains to devise the best methods for doing so, and a few 
words on the methods adopted in the Vanch Mahals may prove 
interesting to other Forest officers. Specially protected areas, well 
fire-traced and divided into sufficiently small fire compart 
ments, with fire watchers, have heen introduced in this division. 
Such precautions reduea the extent of any one fire to certain limits, 
‘Yo check the number of fires the villagers have from time to time 
had their privileges suspended. These are all good measures, and 
U fancy are used in nensly all distriets, ; 

A former Jivisional Forest Officer when in charge of this 
district, however, found that in spite of fire tracing and tire 
watches the areas burnt were often large, owing chiefly to delay 
in assistance being procured from the villagers. In order to over- 
come this difficulty he introduced a system of collecting the 
villagers by beat of drum. The system consists in providing each 
fire post and each large village in the vicinity of torests with a 
kettle drum. The fire guard or village headman who is in charge 
of a drum bas to beat it when he sees a fire near or in jungle. The 
fire guard at one proceeds to the ecene of five, and there beats a 
quick tatto on his drum, on hearing which or seeing smoke 
rising, the village drum is beat at slower intervals to collect 
the people. As the huts of the villages in these parts are often 
far apart, the beating of the drum not only gives the alarm but 
collects all the villagers at once to the patel's honse, and they then 
proceed in the direction of the smoke or sound of the fire guards’ 
drum, The fire guards keep up the drumming after the people 
have begun to collect to call stragglers all to one place, 

This method of giving the warm and collecting assistance by 
beat of drum has much to recommend it. The sound of these large 
kettle drums can be heard a long way off, so that the usual excnse 
80 often given by villagers that they did not know of the fire is 
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overcome. It also has the advantage of collecting the whole force to 
one place, and so facilitates the concentration of ail Lhe available 
energy to the mosé dangerous parts, an important factor in the 
suceess of the operations, ‘Ihe order that the fire guards should 
continue drumming when most of the people are collected inight 
seem waste of energy, which might be directed in a more protitable 
way. However, as most officers who have seen fires must know, the 
moment to attack a fire and beat it out is when there is a Init 
in the wind, and before this moment has arrived the people are 
generally standing away from the line of fire, having heen driven 
back by the flames. The general practice in this division is for the 
fire guard to give the word when he thinks the fire is low enough 
to be attacked, and with a yell he beats his drum and urges the 
people on to fresh efforts. This may sound rather sensational, bnt 
over and over again have I seen the people urged on toa sudden rush, 
with combined effort, and final suecess by giving them the order 
by beat of drum, when stimulation by word of mouth would not. 
be heard and have little effect. Jam unaware if this system of 
drums isin force in other districts except Surat and Che Mahals ; 
if not, it might be considered hy other officers, and I feel sure 
they will find it a success, 

Rofore leaving the anbject of fire protection, T would venture 
to draw the attention of my brother officers toa book on the subject 
called “Incendies en Forets” by A Jaacquot, Inspecteur des 
Eaux & Forets, published by Berger-Leorualt & Cie, 18 
Rue des Glacis, Nancy, France. I do not know the author, but his 
treatise contains much of interest in it for Forest offieers which 
would apply to India as well ag to France, 


Raura 8, Pearson, LF. 8. 


‘he Ripening of Cones of Pinus Longifolis. 


L should feel much obliged if you would kindly allow me 
a little apace in the “Indian Forester” for the following note on 
the “ Ripening of Cones of Pinus Longifolia,” which is based 
on actual experimenta carried out by myself. 

Atthe beginning of July 1002 Lhad commenced to make 
observations on the ripening of the cones of chir pine, so as to 
enable me to reply in more detail to an article published by Mr. 
E, M. Coventry in the July number of the “ Indian Forester,” page 
276; although [ wrote on the same subject in September 1903, 
Twas then not able to express myself clearly since the article 
above alluded to was written on some observations. made many 
years ago. [am now, however, able to illustrate. my argument 
practically by the aid of photographs taken, representing. the 
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THE RIPENING OF CONES OF PINUS LONGIFOLIA, 809 


various stages in the development of the cones. Figure 13 
shows the cones formed year before last, ze (1902, 1903 and 
1901). Similarily figures 1, 2 and 3 illustrate the fertilized cones; 
lately formed, coming out from among the male catkins, Figures 
4and 6 show the fertilized cones, about 15 days old, with the 
male catkins falling off. 

‘This is practically a further development of that shown in 
fignres 1,2 and 3. Figures 11 and 14 illustrate the small 
unfertilized cones of this year on the tip of the flowering stalk. 
Figure 12 shows one large fertilized and two small unfertilized 
cones of this year. Figures 8 and 9 show clearly the intimate 
result of these small unfertilized cones of last year which were 
origivally formed on the tip of the flowering stalk. Figure 7 
shows the same unfertilized cones of the year before last. Figure 
10 represents a branch which was taken off from the tree in 
September 1903, and shows one unfertilized cone of Mareh 
1903, und the other large fertilized cone of Mareh 1902, 

Migures 1, 2 and 3 fully illustrate that the male and female 
flowers appear on the same shoot, The female flowers at the 
base of the Howering stalk are only fertilized, and the growth 
of the cones after fertilization is so extremely rapid that it 
would seem ulmost impossible to believe that the cones shown 
in figures 1, 2 and 8 sre about a week old and 1} inches long, 
while those in figures 4 and 6 are only about 15 days old and 2 
inches long, that is to say, the growth in the one case is 4 inch 
more than that of the other during a period of 7 days. 

Figure 13 shows that the distance between the cones 
produced each year is 14 inches; the question is then how is it 
possible that the cones on the top of the flowering shoot and 
those at the base of the some flowering shoot, a distance of 44 
inches, ure formed in two different years. That is the cone at 
the base fertilized this year and the two cones on the top will be 
fertilized next year, which seems to me impossible. 

Figure 8 also shows that there are some leaves between the 
cones of last year and the Aowering shoot of this year, and hence 
separating the cones of the two years. 

1 will also add that the female cones require a large 
quantity of pollen to fertilize the numerons ovules, and Lhere, 
fore the cones at the base of the flowering shoot are readily 
fertilized, while, on the other hand, those on the tip of the 
flowering shoot cannot get fertilized owing to not receiving 
Sullicient pollen, ‘The male catkins being situated below thers 
and when the pollen is shed it naturally falls to the ground, 
and the pollen from other flowers is so distant that it becomes 
impossible for them to receive the required large quantity. I have 
not obsorved any insecls on the flowers that aight” possibly 
cause fertilization, and the resinous matters exuding from the 
cones is so very sticky that any insect coming in contact with 
them would probably get caught: for good, 
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Now suppose if cones are produced this year and are 
fertilized next year by new catkins, the distance between the two, 
as already explained, would be about 14 inches (see fignre 13), 
which is to my mind (oo far to allow of proper fertilization, On 
the other hand, in case they be fertilized in the same year as they 
are produced, there is no reason why they should turn hurd and 
brown the first year, and again green ‘and soft the following 
year ati) conliuue to grow, reaching in a month or so to their 
full size, Il is generally » rule that if any fruit is formed it 
grows regularly to its full size without any intermediate 
obstruction such as would happen in this ease. 

Since july 1903 Thave obgerved that many of the small 
cones which were green on the shoots have fallen, while others 
which still remained on the shoot have now tured black, 
brown or red, and have not under any cirenmstances been 
transformed into green living cones and become fertilized as was 
supposed, vide figures 7, 8 and 9. 

Observing again in Febroary 1904, it was found that all the 
shoots of Pinus longifolia had a terminal bud which expanded 
and produced either male catkins or else both mate and female 
flowers on the same flowering stalk as is seen in figures 1, 2and 
3, where there are the fertilized cones at the base of the flowering 
stalk, and consequently the growth of the shoot is not checked, 
and it continnes to grow, producing needles on the new shoot. On 
the other hand it will be seen from figures 8 and 9 that the 
growih of the new shoot has been checked by the cones formed at 
the top, and in consequence the immedinte production of side 
shoots hecomes necessary, which in turn produce flowers, but do 
not fertilize the cones of last year, which, as already explained, 
have become hard and unfit to receive pollen from this year's 
catkins, Many of these small unfertilized cones formed abl the 
summit of the flowering stalk are already drying and falling 
off, and it is very probable that many of them drop within a 
month or two, while a few others remain persistent for over a 
year, just asthe ordinary fertilized cones do ; however the exact 
period’ is not known yet. 

I further observed that while searching for those small 
cones to record their growth on a tree in the Forest School gardens 
in September 1903, it was quite impossible to perceive any. 
On looking again on the same tree on the 10th March 1904 
ZT found a number of cones which 1 could not account for, the 
only reason heing (as I have already proved) that the cones of 
Piaus longifolia are produced and fertilized in March, anc they 
then grow to their full size in a month or two, and becoming 
mature in next May, as already stated. : 

Mr, FE. M. Coventry has written in the “ Indian Forester” for 
December 1963, page 873~- Last yenr’s shoot terminates in a 
bud. tu March or April this bud expands and develops into 
ashoot, Which hears at or near its extremity the young cone. 
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When the shoot has expanded to its full length it is found to be 
terminated by a bud round which the young cones are situated.” 
(Lhe male cones are sitnated on and’ around the lower portion 
of the year’s shoof, and drop off soon after they have shed their 
pollen. Male and female cones do not of course occur on the 
same shoot.) 

Figures 1, 2and 3 will clearly show that male and female 
flowers are on the same shoot in Dehra Dun, 

Denna Dow: 
Dated 18th March 1904, Birpat. 


Germany and Amorica in Forestry Mothods. 


In the April number of the Zudinn Forester I have read a 
note on the part which Germany or rather the Forest Service of 
Germany are going to play in the World’s Farr, which was opened 
a few days ago in St. Louis, The note interested me as [ had 
just returned to Berlin from the Forst Akademie at Eherawalde, 
where £ had been showa and toh many instructive things and 
been received with great courtesy hy Here Oberforstmeister Riebel 
and Professor Dr, Karl Eckstein of Forst Zoologie Jamr. 

Hferr Oberforstmeister Riebel, an officer of long mature 
experience who now hols the position of Director of the Ebers- 
walde Forest Akademie in Prussia, and is also the Administrative 
head of the Forests of Eberswalde and I'rienwalde, has been deputed 
by the German Government to the St. Louis Fair in connection 
with the Forest exhibits and operations to be carried on there. 
‘The Oherforstmeister was greatly Jooking forward to the visit from 
which he hoped to cull some interesting information of nse to his 
own dejmrtiment at home. Probably one of the reasons for this 
officer’s seclevtion was due to the fact that for the last 15 to 20 
years they have been experimenting with exotics in the forests 
of this part of Germany with a view 10 seeing whether they 
cannot grow the kinds’ of wood now imported in fairly large 
quantities from North America, and to some extent from, L believe, 
Japan. 

~ In the Vrienwakie Oak and Beech Forests [ was shown a 
cousiderable number of plantations consisting of various exotics, 
and in many instances the growth was quite remarkable, One 
cannot but wonder whether with this rapid growth, the wood will 
be equal in quality to that imported. ‘To give an example, I saw 
a young plautation in which the Quercus-Americana trees ‘were a 
third to a half again as high as the Querenus robur with which the 
species had becn planted in alternate lines. Exeliding «a number 
of exotics, which are ouly of use as ornamental trees, | wax given the 
following list of trees, from which they are of opinion it will be 
possible to form furests : Pseudotsuga Douglasii, Picea Sitkarnsis, 
Vinus strobus, Chameecyparis Tawsoniana, Ptsuga Menziensis, 
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Quereus rubra, Q. Americana, Robinia pseudoacacia, Careya arborea 
{I saw some wonderful voung hickory plants), Juglans nigra, all 
from North America, atid the Japanese Larix leptolepis. 

The woods imported from North America are chiefly Pinus 
palustris and P. Australis, Juglans nigra and Careya arborea, 

T trust I shall be able to give or gel himself to give in the 
pages of this Magazine some account of Herry Oberforstmeister’a 
experiences and opinions on America and American forestry. 

1 understand that a Forest Conference will be held in St. 
Lonis in August or September. It is probable that an Indian 
Forest Officer were he deputed to visit St. Louis would he able 
to obtain much information of value to his Government and 
Department. ‘Tho Germane evidently expect to, 


Sr. PuererssunG: E. P, Sresrine. 
19th (2nd May) April 1904, 


Reproduction by Sucker Shoots. 

In his article in the April number of the “Indian Forester” 
Mr. A. W. Lushington suggests that the old term “ root sucker ” 
should be replaced by “sucker shoot,” on the ground that 
roots never produce leaf-buds, whereas [hese stems arise from 
lateral superticial roots, which are really urderground branches, 
I do not think “ sucker shoot ” is much of an improvement. 
These underground branches are to all ordinary intents and 
purposes roots, and it would surely be admissible to eall the stems 
arising from them “ root-shoots.” ‘The term would he simple, and 
would neatly distinguish them from stool shoots.” 

The subject of Mr. Lushington’s article is very interesting 
and his suggestions are perhaps capable of being worked out with 
valuable results. The matter is passed over very lightly, in 
Forest Mannals, this being perhaps due to the fact that our 
manuals huve so fur been concerned only with European species, 
of which the more valuable do not appear to produce these shoots, 
It is different in India jadging from Mr, Lughington’s long list 
of good species which give root-shoots. 

Wespend mnch labour in coppices in trimming shoots to 
produce shoots, which then come up in a crowd at one point, 
leaving the spaces between the old stools bare, as before, If the 
lateral roots were systemutically sought ont by a light seratching 
of the ground we should possibly be able to do a good deal 
towards filling in these intervals between the old stools, and to 
apace the new stems as we plexsed, and this, in thin coppices, on 
poor exposed soils, would be of value, Mr, Tushington intimates 
that this has been done successfully, but only on a small scale, 
I gather, but [ think the system is capable of considerable 
development. 

There are often in high forests as well as in coppices bare 
hard spots upon which itis dificult to get up a growth of seedlings. 
Here we might hunt up the lateral rools of trees bordering the 
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blanks, and induce a growth of ront-shoots, ‘That this plan would 
be successful with certain species is likely, since Boppe saya 
(* Fraité de Sylviculture’): “Tt lias been noticed that roote 
shoots are produced by preference ou the roots of ixolated tree, 
or, after the felling of trees, ona sail exposed by an exploitation 
to a full light.” 

‘This tallies with an experience of my own, Some years 
ago [clear felled (or neurly clear-felled, apiece of Shisham forest 
with the immediate result, not only that there was a tre- 
tendons growth of stool-shoots, but also that a number of stems 
appenred in the intervals between the old stools. These items 
were, U imagine, root-shoots though unfortunately I omitted to 
make certain, I am, however, practically certain, for I feel sure 
no seedlings could have developed as rapidly ay these stems did. 

In the case of Shisham it would thus appear that the devel- 
opment of root-shoots at a distance from the stool in no way 
interferes with that of stool-shouts, but this may not be the case 
with other species. 

Tt would, however, perhaps not be wise to induce such repro- 
duction on too large a scale in a high forest if it is really true 
that the longevity of a tree sprung from a rout-shoot is smaller than 
that of a tree from seed. Still we lave Bagneris’ anthority for 
saying that “suckers have a better future before them than stool« 
shoots, inasmuch us they have their own roots, and are therefore 
independent.” Also suckers are roated directly jn the soil and 
are heuce independent of the parent stool from the very 
beginning. (“Translation of Messrs, Fernandez aud Sinythies.”) 
Boppe saya: “ The root-shoot frees itself easily from the parent 
root, to form an independent stem ; better than the stool-shoot, 
it assures the reprodaction and expansion of the tree ; pever- 
theless its longevity remains attemauted “by the original fault 
common to all trees starting from an axis.” 

Asa wound will induce the development of the buds L would 
slightly graze the upper (or perhaps preferably the side) surface 
of the exposed rout, Also probably a small root would be better 
than a large one, as being less likely to introduce rot into the 
new tree, 

In this connection we may quote Mr. Fernandez’s & Rough 
Draft of a Manual of Indian Syivicuitare.” He says in the ground 
wounds are not at all necessary for the formation of these 
(adventitious) buds, although they of course continue to be an 
exciting cause. Adventitious buds on roots are the sale origin of 
suckers und are produced most abundantly on or near swellings, 
which prove the greater activity of the cambium there.” 

Boppe says (\I'vaité de Sylviculture *) : © It has been atated 
that lesions made ou the lateral, superficial (iruceantes, roote of 
certain species, ordinarily little inelined to form roat-shoots, may 
provoke the formation of such shoots.” 


Detia Dun: A, G, Hosser-Hampven, 
Lh dpril 1904, 


Our Moglectod Commercial Side. 


Jn his letter of the 23rd November last, published in 
the April issue of the “Indian Forester,” Sir William ‘Thisleton- 
Dyer has shown that my short note under the above heading in 
the November (1903) ixsue is apt to convey an impression far 
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rémoved from that I wished to create, and 1 therefore crave fur- 
ther indulgence, 

hi no way do T wish to impute generat neglect of the com- 
mercial value of ‘Bhaber’ yrass in India, as I am well aware 
that avery considerable reventie is made in some forest divisions 
from this source, ay ix indeed obvious from my previous remarks, 

All L wish to enforce js that with a central information 
such as advecated in the issne for June 1903 repetition of un- 
successful attempts like mine of Inst year wonld be avoided, 

What was required when the experimental exploitation was 
begun was not to ascertain whether Bhaher grass is fit for papers 
making but to obtain data as to the exact comparative value of 
the local product, cost of exploitation and of transport to the 
railway, and thence to the factories, and finally whether prices 
obtainable were remunerative, 

Patently special figures must be worked out for euch division 
owing to the varying cost of labour, means and distance of trans- 
port, ete. Here in Ganjam the grass has to be carted on an aver- 
age for 50 miles to the railway, and thence the distance by rail 
to the nearest factory is about 400 miles, 

The actual experiment carried through last year was not 
absolutely fruitiess as useful information was obtained, Mow. 
ever, lind there heen some record of the previons experiment 
readily available, the later one would have been on modified 
lines.” [t, may he urged that the result. of the experiment of 1886 
should he forthcoming in the old records, and so they are toa 
certain extent; but firstly the present establishment was quite 
unaware of its ever having been made, and secondly in those 
days office records were not very systemntically classified or care- 
fully kept. 

What was aimed at in the original proposal for a central 
information burean, and what I would still insist: on, is the necessi- 
ty for some special branch being made responsible for dealing 
exhaustively with ench article of forest produce, for collating 
and making readily available all necessary data for its exploita- 
tion in each division, and for providing every facility to divixional 
officers in placing forest produce on the best market, 

Cuarraror, Gansam: C. E. O. Fiscrer, 
20th April 1964, Deprty Conservator, 


Road-side Arboriculture in India. 
Anyone who has done much camping in the plains of India 
could not fail to he impressed with the thoronghness and success 
with which district officials of past days have converted glaring and 
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dusty roads into cool and shady avennes, which not only added 
very materially to the beauties of the Inndseape but conduced 
greatly to the comfort of the wenry traveller in the lot weather. 
‘Phese avenues are especially noticeable along the old trunk roads, 
and on branching off on to one of the more recent side roads the 
wayfarer ix at once struck by the equally conspicuous absence of 
snch avenues or by the want of snecess which hag 60  fre- 
quently attended the generally desultory efforts of more recent 
days. 

" We are glad to learn this is receiving the attention of the 
Government of India, who have asked Local Governments to 
furnish them with information as to the steps taken in recent 
years to plant new avennes and to maintain already existing ones, 
With the object of establishing a more sustained and uniform 
policy, not only for the development of new avenues, but for the 
preservation and renovation of old ones, they have also asked for 
sugyestions for the improvement of the existing system, especially 
with regard to auch matters as the issue of general instructions in 
the form of a manual of arboriculture, the preparation of well-con- 
sidered programmes, and the training of a supervising staff. 

For some few years back the Punjab Government have been 
taking some steps in this direction, and have heen occasionally 
sending a few men to undergo a short conrse of practical_arborieul- 
ture at the Imperial Forest Sehool, Dehra Dun, We cannot 
help thinking, however, that no such training is necessary nor is & 
manual of arboriculture indispensable, In past duys they managed 
to make admirable avenues without trained nen and without 
a mannal, and there would appear to he no. valid reason why 
this cannot be done at the present day if the money ia forth- 
cominy. 

This seems to us the cra of the whole matter. Now-a-days 
the money ia wanted for sanitation, for education, for hospitals, 
and for a dozen other purposes which have first eall when money 
has to be allotted for local expenditure, with the result that no 
money is available for avenue planting this year; it must stand 
over.” 

If the money is provided, and if, as seems to have been done in 
former days, the tehsil authorities are made responsible for the 
avenues within their limits, there should be no difficulty in 
maintaining and extending our avenues, To he sure the ative 
will continue to put two or three plants into each hole, but be 
has done this all along, and it has succeeded, und it is very 
doubtful if he will discontinue the practice inspite of what the 
Manual says. 

Be this as it may, the steps now being taken by the Govern- 
ment of India eannot failte he productive of mneh good, even if 
they result in nothing farther than drawing the attention of Local 
Governments to the fact that they are conspicuously failing where 
their predecessors succeeded so admirably. i 
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Coopers Hill College. 

‘The correspondence between the Government of India and 
the Secretary of State with regard to the closing of Coopers “Hilt 
College has now been published. {[¢ will be remembered that 
a Committee, of which Sir Charles Crosthwaite, Doctor Jex Blake, 
the Dean of Wells, and the late Head Master of Rugby Sehool, Mr. 
Hardie, a Member of the India Council, Sir Alexander Rendel and 
Mr. Leonard were members, was appointed te enquire into the 
necessity for retaining the Governineut Engineering College at 
Coopers Hill, 

"We have not the report of the Committee before us, but 
understand that the Committee unanimously recommended that 
the College should be closed, and suggested in detail a system’ 
by means of which the reernitment and training of Public Woks 
and Forcet Officers might he carried on without the provision of 
a Government College for the purpose, 

. In expressing their views on this report, the Government of 
India remarked that,--“ So far as the question affects the Forest, 
Department, we would point out that, though the namber of recruits 
issmall, only about eights year on the average, yet the question’ 
of their training in the interests of our Indian Forest. establish- 
ment which is annually iucrensing in importance, and requires 
for its development, not only professional skill, but @ high degree 
of administrative ability, is one of great importance, 

“ As regards the advantage to the general fone and status of 
the service, which accrues from bringing its future members 
fogether under discipline for some years at an institution to 
which they may feel prond to belong, all that has been said above 
applies to the Forest Officers with the enme force as to the Engin 
cers. In the matter of professional training, however, the two 
services stand on a somewhat different footing. There are yo 
schools of forestry in Engiand, nor does the country afford any 
opportunity for that practical training which is expecially easentin! 
in the case of officers who, joining a department that ia always 
short-handed, are posted at an early stage in their career to 
isolated and independent charge, In this respect we consider the 
preseul system to be defective, and we adhere to the opinion 
expressed in 1882 and 1884 that the system of continental train- 
ing which was theo abandoned in Opposition to the atrongly 
expressed views of the Government of {India was superior to any~ 
thing that is possible at Coopers Hill, in so fur as professional 
training is cancerned, Regarding the question as a whole we 
are content with the existing arrangements, which we have no 
desire ta disturb. But if Coopers Hill College is to he closed We 
would strongly urge @ reversion to the system which obtained 
before candidates for the Forest Service were admitted to that 
College, though we think that the arrangements then made for 
the supervision of the students while abroad were defective, and 
that more effective provision in that respect will be required.” 
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The Government of India concluded its observations on the 
Committee's report by recommending unanimously that the College 
be maintained for at any rate a further period, and stated that the 
opinion of the heads of the three departments interested in the 
matter was strongly in favour of the College being retained. 

Notwithstanding this strongly expressed opinion the flat has 
now gone forth that the days of the College ure numbered. 
Officers for the Public Works will be reeruited from students of all 
the chief schools of Engineering in the United Kingdom, and 
from the information given in the Secretary of State's despatch 
with regard to the method of recruitment during the next three 
years, we understand that the closure will take place at no distant 
date. 

As a further communication is to be made with regard ta 

the professionnl edacation of selected candidates for the Forest 
Departinent it would appear that the suggestions of the Committee 
with regard to the recruitment and training of Forest Officers 
have not been similar to those expressed by the Government of 
India, viz., that a reversion should be made to the system whieh 
obtained before candidates for the FuresL Service were admitted 
to Coopers Hill College. 
"The Committec can hardly be described as a strong one from 
the point of view of knowledge of the attainments requisite for a 
Forest Oficer, and with the exception of Mr. Ilardie, we doubt if 
any one of them has any practical acquaintance with the require- 
ments of the Forest Service in India. Some few months ago we 
ventured to throw out a suggestion for the future training of 
Forest Officers in case Coopers Hill were closed. This in no way 
runs contrary to the opinion expressed by the Government of 
India, and we think a scheme somewhat on the lines already 
sketched by us will meet the requirements of the case much better 
thon would any attempt to train the candidates at one of tho 
British Universities. 


Mahogany and other Fancy Woods available for Constructive 
and Decorative purposes. 
By Frask Tirranny. 


In the Journal of the Society of Arts for February 26th, 1904, 
there is an interesting paper on the above subject, which was 
read by a Mr. Frank Tiffanny at the Eleventh Ordinary Meeting 
of the Society. The paper was not confined to wns, hnt also 
contained some remarks on the importance of forestry, and 
thongh in these there was nothing new, they are yet of value in 
spreading the knowledge of the necessity of the maintenance of 
forests. Mr. Tiffanny is only following a beaten track when 
he says that it is “au undoubted fact that our madern require- 
ments of timber are depleting the world’s forests far in excess of 
natural reproduction,” and he ia far from the truth when he says 
that “ns yet practically nothing is being done to conserve or 
reproduce what is to man ae vital as even food supplies,” 
All civilzed nations are now taking steps to preserve and main~ 
tain their forests, und praetically all our Colonies, even those of 
most recent establishment, are following the same lead. It is 
trne thongh that in Great Britain itself little has yet been 
done, and that much could be done. but not to the extent that 
Mr. Tiffanny considers possible. Thus aceerding to Mr_Tiffanny 
‘if we are to maintain our indastrial supremacy something must 
be done to inaugurate an extensive and scientific system of the 
re-afforestation of the United Kingdom and Ireland with such 
timbers as experts may agree upon as being likely to thrive,” and 
he states that “it would bea kindness to compel the inefficients to 
return to the land, and find them employment in forestry.” This 
is stating the case much too broadly. The amount of timber that 
could now under the hest of circumstances he grown in the 
United Kingdom and Ireland could bear but a relatively small 
proportion to the amount annually required, could only hecome 
availuble after about 80 years, and could not appreciably affect 
our commercial position ; but re-nfforestation of waste areas would 
add to the weaith of the country by making idle Junda productive 
and cheapen the price of timber for home consumption. In talking: 
of the “ return of ineftie’ents to the land" he descends to clapttap. 
This may be a good ery in the interests of agrieniture in general,: 
but forestry would afford little employment for such labour. 
As regards the woods available for constructive and decorative 
jarposes Mr. Tiffanny states that onr object must be to learn 
the special characteristics of those which enterprise and. modern. 
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transportation have placed at our disposal, and whilst, however 
imperfectly, enumerating the purposes far which each is peculiarly 
adapted, it is essential not to hold a brief for any..,......." But Mr, 
‘Tiffany fails to act up to this iden}, and his paper distinctly favours 
mahogany, on the qnalities and value of whieh he discants to 
the extent of three columns of print, whilst oak is only accorded 
a column and a half, and teak a miserable balf column. The 
deseriptiona of 27 other woods are contained in feur columns, and 
these include the important Australian and Tasmanian wooda, 

The salient features of what is required of any fancy wood 
are auromarised as follows :—* Hardness of aurface, but it must not 
he of such hardness as to render it potty, or brittle, go as to he 
difficult to tool: evenness of texture, that is, an absence of 
undue variation of alternate. layers ; cohesion of fibre along 
with an absence of resinous galls, It is also necessary that the 
wood should season more or less readily without a tendency to tear 
itself into shreds, or to twist and warp when seasoned, nor should 
it swell and shrink with every slight variation of atmospheric 
coniiitions......,..Culour should improve with age: it militates 
against value when they fade, go black or hecome lifeless, Also in 
eabinet-making any wood which will not take glne is worthless.” 

Mr. Tiffanny mentions mahogany, onk nnd teak as the three 
leading fancy woods, but exception may well be tuken to the 
inclusion of oak and tevk in such a designation He states 
that mahogany if placed frst must not take (hat place to 
the disparagement of either. onk or teak. ‘The com= 
manding position of mahogany is not due to any freak of 
fashion, but to its own intrinsic merits, along with the abund- 
ance of supply.” No attempt is made to prove these assertions, 
and all that ‘is said in praise of mahogany m 
well be said of onk and teak, or of some other 


to the cedar of Lebanon : it is however used in the pagodas of 
the Enst, and as a preferential treatment to onr greatest depen- 
deney it is hoped that ib will be the one wood used throughout 
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in the building of the great cathedral of Liverpool.” Evidently 
Mr. Tiffanny esteems teak for its sacred character, and he is not 
free from the fashionable complaint of Fiscalitis, At the con- 
clusion of bis paper he says “whatever may be the outcome of 
the present fiscal inquiry, it is sincerely to be boped that the 
products of the forests, especially tropical ias they are essentially 
our raw materials), will be accorded the mout favoured clause, if 
not admitted absolutely duty free.” 

Of the other 37 ‘kinds of fancy woods mentioned by Mr. 
‘Tiffany in a few lines of description of each, the majority are of 
only academic interest. to the “Indian Forester.” They include 
only three woods obtained from India, viz, Black Ebony, Padouk 
and Rosewood. Of Black Ebony he states that it is “highly snit- 
able for small ornamental work..... ss veneers and mouldings in 
relief.” Of Padouk, that it is of a deep red colour which fades from 
exposnre. IU will not luke glue. When wrought it stands well, 
but it is costly to manipulate. When extreme hardness is required 
it makes a gaod countertop, bnt the general run of lengths are too 
short, It is nlso a splendid wood for gun carriages, &e.” Rosewood 
is dismissed with a brief description far incommensurate with its 
value. “Thirty years ago it waa considered a first class drawing-room 
furniture wood, but it has fallen into disfavour, although it is still 
used -for pisnaforte cases, As a wood itis costly and the size 
sual, and is difficult to work. When. newly worked if, possesses a 
dark and frequently richly variegated figure, but fades with age, 
becoming very lifeless, As a toulding wood in relief it is very 
effective.” Mr, Tiffanny is evidently unaware of the fact that this 
wood has heen adopted in India by the Ordnance Department for 
gun carriuges. Gun carriage factories have taken 80,000. eubic 
feet of this wood in the last three years from the North Canara 
forests alone. is 

‘The two Australian woods, Jarrah and Karri, of which so mach 
is heard now, get very seaut notice from Mr. Tiffanny, and both are 
damned with faint praise. Of Jarrah he says that it’ is a hard 
dense wood of no beauty in appearance : considering the large 
size to which it grows it isa pity that its uses in this country 
do not appear to be available for much beyond that of a paving 
material, for which it is undoubtedly fitted.” Of Karri, that it 
ig “a similar wood to Jarrah, but of much greater tensile 
strength: to a small extent it is being used for the under~ 
parts of rolling stock ; but whether it will be found to possess or 
retain that flexibility so charactersistic of oak remains to be proven, 
and its great weight adds materially to the dead load of the train. 
There is’ nothing in its appearance to commend it for general 
purposes.” Mv. Tiffanny omits all reference to the main purpose for 
which these woods are being employed, viz, railway sleepers, and 
also of the extent to which they are imported into England and 
absorbed there ov re-esported, He is also quite wrong in his 
description of their appearauce, Both wooile are capable of taking 
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avery fine polish, At the Glasgow Exhibition of 1901/a large 
space was occupied by an exhibit of furniture, &c., made from 
Karri and Jarrah woods, including a very handsome staircase 
and hall decorations, Mr. ‘Tiffanny has much to eay about the 
introduction to the market of new woods. He refers to Mr. 
Gamble's lecture at the Royal Colonial Institute, where he spoke 
of the difficulty of introducing new woods, and adds his testi- 
mony to this; but he does not convey much encouragement to 
those who might wish to mtradnea new woods. The following 
remarks ate quoted as being of interest and instructive, though 
not containing anything particular of novelty. 

“The carrying of seasoned stocks of recognized fancy woods 
is itself a heavy tax on capital without loading it with an 
unknown and unproved wood, and if # merchant takes a risk 
he has no guarantee as to the continuity of anpply at a price 
which would unable him te compete with recognized stocks. 

“The introduction of new woods involves a considerable 
amount of missionary enterprise’ which rightly should belong 
to those whese interest it is to secure their introduction and 
acceptance, 

“It is, however, futile to send here unlabelled samples which 
brokers cannot elassify, and consequently give them such unmean- 
ing names as “faney woods” or “furniture wood,” and hence 
they are frequently auctioned at prices which do not cover 
freight and charges. 

“Ifa wood is worth sending it should have proper foster 
parents, who can give the trade some idea of the quantity avail- 
able and the more important question as to the continuity of 
supply and the cost at which it can be placed on the market.” 

A discussion followed the reading of the paper at the meeting 
of the Society, but nothing farther of interest was elicited. 


The Long Round to England. 
PART UL 


Canadian Forests: Their Importance.—We turn now to 
Canada. And firet of all we must say that any forester who 
visits the Dominion is certain of receiving a warm welcome. 
The writer was unfortunate in only being able to spend a few 
days in the Provinces of Ontario and Quebec, but to travel at all 
thoroughly through these countries in four months is more 
than health, wealth or time would permit. In those few days 
however much interesting information was given by the Forest 
authorities and others interested in the subject, information 
which is probably as new to readers of the Jndian Forester as 
it was to ourselves. F 
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« ‘The points of resemblance between the forests and their 
working in the United States and Canada.are many, of course, 
and there are also important differences, ‘The forests of the 
Douglas Fir and other species belonging to the Coast Province 
and Interior Provinces of the Pucifie Forest District extend 
from the south through British Cotambia and along the slopes 
of the Rockies in Alberta, nearly 800 miles northwards. In the 
east the aren of tho White Pine forests approximately coincides 
with that of the administrative Provinces of Quebee and Ontario, 
With the White Pine are also associated the Red Pine (2, resinose) 
and the Jack Pine (P, Buatsiana or dinuricete); the latter 
hag a much wider range northwards and north-westwards, Ag 
in the U.S., the prairies of the territories of the Middle West 
are almost treeless. Nearly all the northern half of the 
Pominion is included in the Northern Forests of the Atlentic 
and Pacific Districts, with their forests of slow-growing sprnce, 
which reach as far north as the limit of tree growth, In spite 
of the enormous wheat tracts of the west and the large settlements 
of the older provinces it is said that 75 per cent of the country is 
still under forest-growth, The principal species are almost entirely 
coniferous. Canada, according to its present boundaries, bas 
the greatest wooded area of any country of the world, Not 
only so but owing to its geagraphieal position, its climate and 
configuration, it is certain to be the greatest wood supplier in 
the future, At least if any other country can provide as much 
timber, none will be able to supply so much pulp wood, for 
although the spruce (Picea nigra, black spruce, and P, eanudensia, 
white spruce) has been nearly exhausted in the Eastern Provinces 
in the more accessible areas (as has also been done in the 
corresponding part of the United States), the productive as well 
as unproductive areas of stuuted growth in Lue uorth seem now 
almost inexhaustible. 

What is being done.—In India we do not hear much about 
forestry from Canada, hut on the apot the whole forest question 
looms large. For a large part of the present and future prosperity 
of the country is bound up with the welfare, the wise adiinis- 
tration of the vast stretches of tree-growth, whether by the State 
or by private owners, Aud yet, as a whole, the Government, 
officially, is singularly apathetic, It is not that the instinct 
of the woodlands is not in the Canadians, and individual interest 
in the adoption of conservative methods among the officials 
and other classes is very considerable, but relatively very little 
has been done; and the organisation and staffs of forest workers 
for purposes of conservation are extremely smal] and utterly 
inadequate. And yet the necessity for such is just as great 
as it is in the United States. 

‘True, in the latter the difficulty was, and still may be, to keep 
a suficient area under forest: to ensure a sufficient wood supply for 
home markets, while in Canada this could hardly occur, but the 
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duty af exercising a wise economy and of keeping timberlands 
under a fair standard of forest growth, whatever the latter way be, 
and of arranging the methods of harvesting and protection 
accordingly, is not less but more operative there. We cannot but 
sny that we believe thatthe want of development of an organi« 
zation and sound methud of farest policy on a proper scale is due 
not only to the political influence exercised by the lumbering 
interest which was antagonistic to such in the past, but more ta 
the failure of the highest authorities in the Dominion to appreciate 
the importance of the question and to their ignorance of the 
methods of forest economy. That this unsatisfactory state of 
things is also partly traceable Co the jack of method which exists 
inthe mother country admits of uo doubt at all. Tf Canadians 
wish to conserve their forests, they must do it of their own accord, 

This may seem a severe indictment, but it ia not overdrawn: 
The heavy clouds of indifference have however lifted at one corner 
of the horizon, and the work that isbeing done by the small 
Governmental staffs, and also under the auspices of the Canadian 
Forestry Association, all of very recent origin, gives jromise of 
better things in the future. But the amount of work which lies 
in front is enormous, A few remarks on exploration, lind settle- 
ment, timber licenses, forest reserves, fires, plantations, will sulfice 
to convey some idea of the present condition of affairs. 

‘They are drawn from reports of the Superintendent of Forestry 
for the Dominion, dz, all outside the older Provinces, and from 
those of the Canadian Forestry Assaciation, and frotn information 
Kindly supplied by the Director of Furestry for Ontario. 

Exploration and Land Srttlenent—The third af the « pri- 
mary objects” of the Canadian Forestry Association ag detailed in 
its constitution is stated to be “to consider ani recommend the 
exploration, as far as practicable, of our public domain and its 
ah 
view of directing immigration and the pursuits of our pioneers 
into channels best suited to advance their interests and the public 
welfare. With this accomplished, a portion of the unappropriated 
Jands of the country could he permanently reserva) for the 
growth of timber.” Of Canada only the aveas near the settlements 
have been explore] in a detailed manner. Hantera and trappers 
and seekers for mineral wealth have no doubt wandered aver thé 
whale of the Confederation more or less, and it is mainly on their 
reports that information about the forests of the north is obtained. 
Comparatively little is known about the country in the older 
Provinees north of the watershed Cheight of land) whieh divides 
the rivers flowing into Hudson Bay from the tributaries of the St. 
Lawrence, and again in the north-west ‘Territor of all the 
ground more than abont 600 miles from the international bound- 
ary. Exploration has, indeed to a large extent, failed to prece le 
settlement in the systematic manner which is essential to the 
welfure of the country, 


ision into agricultural, timber and mineral Jands, with a 
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Tt has thus come abont that in many and important cases 
jand which has heen opened for settlement (in much the sane 
way as ie done in the United States) has proved really unsuitable 
for. the pnrpiose, and again pseudo-settlers have applied for and 
obtained lands to settle, whether for themselves or as agents for 
others, merely for the sake of entting out timber. In both eases, 
as also in the case of genuine settlers, forest fires ave a commen 
accompaniment, for the easiest way of getting rid of rubbish, 
which may inclaile timber in this ease, is to burn it. Tn any case 
the question is a thorny one, for it is difficult always to reconcile 
the interests of the often ignorant settlers on one side and of the 
Jumbermen and the Government as owners of crown timber lands 
on the other, but with a better organised and more extended 
aystem of exploration, both the settlers and the country as a whole 
would be less liable to loss. ‘The complaints from some Inmbermen 
of loss to. themselves from immature settlements are very loud, 
Exploration too is essential on belalf of the general community 
in order that a better estimate. may be formed of the timber 
wealth of Canada with a view to foture exploitation, for there 
appears to he no donbt that five hax passed over considerable areas 
of what has been assnmed to he virgin forest with a large 
stand, jenving its commercial value a fraction of what it should be, 
Che Government should he in a position to judge of the possible 
prospective value of undeveloped areas. ‘The result of want of 
foresight in the past is that lumbermen are taking an unfair 
and probably increasing proportion of the profits on the timber 
of licensed lands, a part of which should be flowing into the 
public treasury. 

fimber-licenses.—Many of the wealthiest. men in Canada 
are Inmbermen, and this will always continue to be the ease. In 
the east they are coming into line in more conservative treatment 
of the forests. Inthe United States the lumber companies buy 
the land together with the timber on it. fn Canada the laud re- 
mains in the ownership of the State, bub althongh in name the 
Intter is by so much the better off, in reality the advantage does 
nat seem to he very great. The practice in the province of Ontarie 
is typical, and is as follows": Formerly coneessionists were allowed 
to cut timber on crown domains free of any charge. Afterwards 
“ q aystem of timber dues was adopted and licenses were issued from 
year to year authorizing the eutting of timber within specified 
limits subject to the payment of the prescribed rates... another 
step in the development of the system was the gradual introduction 
of the plan of disposing of timber-licenses at public auction... . 
the conditions of the timher-licenses were drawn so as to }eave 
the Government free to withdraw from the territory ineluded suck 
land as might be required for settlement and allow homesteads to 
he located. In a large part of older Ontario the lumberman 
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thus hecame the pioneer of settlement and civilization, and in every 
locality where the character of the soil gave promise of successful 
agricalture the removal of the more valuable timber was followed 
by the opening up and cultivation of the land.” The license- 
holders in Ontario now pay 9 dollars per square mile land tax and 
Lor 1-25 dollars per thousand board feet of stumpage, together 
with the amount hid in anction to secure the monopoly. ‘The tim- 
ber-licenses are issued for one year only, but although this is so, 
“ it has been the regular practice te renew them as a imatter of 
course from year to year so long as the conditions were complied 
with and thé annual ground rent paid, excepting only in cases 
where the land was needed for agrienltural settlement, Relying 
on the good faith of the Gavernment, licenses have been transferred 
fram one holder to another, the same as bank stocks, without 
fear that the Government might. exercise its undoubted legal right 
of cancelling the license at the end of the year.” A case occurred 
in 1902 in whieh the license-holder transferred a licenze covering 
129 square miles in Ontario to a well-known lumberman for 
635,000 dollars, this large sum representing simply the right to 
cut or the accumulated 30 cents to 3 dollars per mile land tax 
paid by the limit-holder yearly for a number of years. ‘True, the 
area had not been worked much for a considerable period, and 
the price yartly represents the difference betwean 6 dollars, the 
salne'of the stumpage per thonsand board feet, and 4 dollar, the 
Government dues un the latter. Undoubtedly a reeadjustinent 
is necessary, and will be taade in these areas of older development, 
which will be fair to both parties. “In the sales of the Inst two 
years the term beyond which licenses will not be renewed bas 
heen fixed at ten years.” In New Brunswick, to ensure a 
evrtain fixity of tenure to the limit-hulders, enongh to give them 
an interest-in the well-heing of their limits, the term is now 25 
years, «long period. ‘Thus in the older portions of the Provinces 
the limit-holders have a kind of vested right in the timber 
thongh not in the land. It is to be hoped that, in dealing with 
undeveloped areas, measures will be adopted to ensure a larger pro- 
portion of the profits coming to the State. Be this as it may, the 
interest whieh is being shown by lumhermen in the advantages of 
conservative Jumbering, in firé protection, and again as members 
of the four-year old Canadian Forest Association is a hopeful 
sign for the welfare of the forests in the future. If State aid 
is reyuired anywhere, it is required here ia fostering this spirit 
and in giving aid and information, 
General Kovest Administrations—Next as to the formation 
of reserves. Before explaining how far this has progressed, a 
few words about the special forest administration and forest. staffa 
will be useful. ‘The five older Provinces, Quebec, Ontario, New 
Brunswick, Nova Scotia and Prinee Edward Island, have eneh 
their own TLoeal Government. The writer cannot say what 
special staff there is in the case of the first and of the last three; 
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Dut in each there is denbtless an adequate staff for the allotment 
and disposal of timber hinds, for the control of the extraction of 
timber, aud the collection of timber dues. In Ontario (he office 
of Clerk of Forestry to the Government. was created in 1483, © For 
some time after the creation of the «fice, the Clerk devoted his 
attention to educating the public as tothe danger of deforesta- 
tion owing to the over-clearing of farms and lands in the  posxes- 
sion of private individuals, In 1895 the office was transferred 
to that of Crown Lands ...... 0...” and is under the 
Commissioner of the sane... and the Director of Forestry 
is now, at least, also the Director of Colonization, Since 
that time its work has b-en mainly directed towards the 
forestry problem in connection with the lands of the Crown 
yather than the reforestation of farm lands,” The combination 
of the two offices of forestry aud colonization strnech us ty, 
curious, but, given an adequate slaff and sympathetic treatment 
the natural antagunisins disappear, und there is much to be suid 
in its favour. 

Reservvations,—At any rate the Outario Government has 
adopted a more progressive policy (han that of the other provinces; 

- and in 1893, by a Special Act, withdrew from settlement nearly 
2,060 square miles of Jand nnemfed to eultivation to form the 
Algongiun Nationat Park, A Forest Reserves Act was passed in 
188, and since then three reserves of 1256, 70, and 2,200 (‘'ema- 
gami) square miles have been made, A commencement bas 
heen made in the “creation of a large permanent forest on the 
watershed between the St. Lawrence and the rivers running into 
Hudson Bay. An estimate is given that the Crown forest. of 
Ontario will ultimately comprise fully 40,000 square miles.” 

No reserves appear to have been formed in the remaining 
older provinces, bul in Manitoha, British Columbia, Alberta, 
and Assinihoia some large tracts have been set aside. As 
at present constituted political administration of the first two 
is hy a Lientenant-Governor and Local Government, and the same 
ik the ease with the combined four territories of the Middle West, 
jn which Alberta and Assinihoin are included. For Govern- 
ment forest work in these six, toyether with the five remote 
territories of the north, the post was created, four yenrs ago, of 
Veminion Superintendent of Forestry. Forestry Branch of the 
Department of the Interior—this branch may he called on to 
operate over three-eighths of the whole Dominion of Canada! We 
sill hardly be wrong in saying that the size of the staf is in 
inverse proportion to the area of its charge. 

In the four provinces or territories specially named nhove, the 
ereation of reserves and national parks was commenced some few 
years ago. Up to two years ago eight or nine had heen crented 
Jn these areas of greater develoment, namely, four in and adjoinmg 
Manitoba aggregating over 2,000 square miles, aud apparently 
forest land with little valuable standing tin.ber, and fourm Alberta 
and British Columbia in the Rucky Mountains, and westwards to 
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the Pacific; of these latter the reserves on the main range of the 
Rockies aggregate roughly between 5,000 and 10,000 aquare miles 
(the aveas are not clear in the reports), aud there is besides a railway 
belt 500 miles long and 40 miles wide along the Canadian Pacifie 
west of the main range, with valuable timber along 350 miles of 
its length. 

Thus the total aren of forest reserves and parks in the Dominion 
aggregates something betweon 20,000 and 30,000. square miles 
These figures, if only approximnte, ave a valuable indication and 
avowal of a policy of State forestry. As in the U. S., no work is 
yet doze in the Canadian reserves, but they are protected, 
especially from fires. 

Fives.— All the reports contain an amount of information 
about forest fires and the preventive measures adopted. Canada 
has gone ahead of Lhe United States here, A great deal has been 
and is being done, but much remains to do in the more settled 
parts of the Dominion, The great difficulty seems to us to Jie 
in giving protection to the more undeveloped and remote areas 
may be expected to be exploited for timber or settled within 
a period which is but a fraction of the life of the forest It is in 
these that disastrous fires ravage unchecked, while in the former 
very large conflagrations are now uncommon. Fire prevention 
Acis have been enacted in all parts of the Dominion, In all the 
reserves fire-rangers, drawn from the neightouring population, 
are kept on during the dry periods of the dangerous month 
April to September, and their efforts have met with much success. 
Tn the instructions issued to them from the office of the Forestry 
Braneh of the Dominion we find that the principal causes of fires 
are settlers, railway engines, camp-fires, hunters, prospectors 
and fishermen. The first has alrendy been referrer Lo; us Lo the 
second special clauses of the Fire Act pertain to the railways. 
Though fires constantly origins te from the last two causes, control 
is more easy than wontd be supposed owing to Lhe large number of 
Jakes great and smajl in the country, with the consequence that, 
transport being largely by canoe, the lines of communication are 
limited and detined ; also doubtless Inkex and streams form effective 
fire lines. Vartly for this reason the fire staff is extremely small. 

In Ontario too, at least, Jumbermen are compelled to protect 
their own limits, and in all but a {ew cases would do so without 
compulsion ; indeed they claim better results for their protection 
than are obtained by Government, Tn a report compiled for the 
C.K, A. on the fires of 1$01, we find that the biggest fire (an 
exceptionally big one) in Ontario in the settled portion wag one 
of 120 square miles on the borders of Quebec, and in the unset- 
tled districts one estimated at 360 square miles. None of such 
magnitude are reported elsewhere, except one of unknown extent in 
British Columbia, and it would appear that yery few single fires 
burn more than 5,000 aeres, Still the value of timber destroyed 
in these coniferous forests is very large. ‘I'he lumbermen ete., of 
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British Columbia are among the worst sinners ; the forests seemed 
go endless, Limber per unit is worth less than in the east and 
the bad example of the far western States of the I. S. is near at 
hand 

That very considerable sums are already being spent on 
fire protection is evident from the fact that nearly 80,000 dollars 
were spent in 190) by the Provincial Government of Ontario 
alone, 

Pianting.—Finally, mention should be made of the exten- 
sive co-operation of Government with the settlers in tree-plantiug 
ronnd homesteads and farms in the treeless parts of the prairies 
of the Middle West, This work, begun in 1901, has assumed large 
Uimensions, the number of applicants for trees for 1903 being 
456, ‘The trees supplied are of the indigenous species, maple, 
cottonwood, elm, willow, ash. 

‘Lhe main heads treated above in the consideration of forests 
and forestry in North America have been organization, and in some 
degree administration and protection, Sylvieultural questions are 
evor interesting, and the reproduction of principal species in. the 
numerous zones of the Great North American forests opens a wide 
field for speculation and work. —[b is, however, outside the scope 
of the present paper with the exception of the few lines already 
given to it. 

Practical Evploitation.— Exploitation is written large on the 
face of all accessible areas. As regar.s the practical work of 
exploitation, the writer enjoyed some exceptional facilities in 
visiting one of the Inmher camps of the St. Paul and ‘Tacoma 
Lumber Co., State of Washington, and seeing the method of ex- 
traction hy means of donkey-engines (bull donkeys), and again 
in inspecting their saw mill, and also that of Messrs, Booth of 
Ottawa, two of the largest concerns in the Iamber world, A 
short description has already heen given of the forests of the 
first. They are situated some 20 to 60 miles from the mill at 
"Tacoma, which stands on the Paget Soand, an arm of the Pacific. 
To enpply the mill 75 to 84 truck loads of timber, averaging 
G logs apiece, mostly of Douglas fir, are sent in from the 7 
Jumber camps; and about 2,000 acres of forest are cut over 
clean each year, The logs now taken out are 24 to 48 feet long, 
and 2} to 4 feet in diameter at the butt end. Exceptional 
orders have been met for pieces 130 and 160 feet long. The 
timber taken out to the Ottawa mill ia, at an average, much 
smaller and less clean, and the wastage in the forest proportionately 
lass; this is due to the cheaper carriage by water to the mill, to 
the qreater but poorer quality of the white pine timber 
now available, and to lower wages of the mill and forest workers, 
The capacity of the Ottawa mill is, we were told, one million 
hoard feet per day, or twice that of the ‘Tacoma mill, itself an 
enormous concern, and Messrs, Boothi's licenses cover 4,000 square 
miles, 
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Cutting and Transport-—tn the Tacoma Co.'s forest, then, the - 
exploitation, which is typical of many offer concerns, is as 
follows: The railway which runs from the mill consists of two parts, 
the first with standard gange, easier gradients and trucks of the 
ordinary type; the second, which may ormay not be required, with 
narrow gange, higher gradients (maximum 12 per cent), and small, 
specially powerful locomotives for dragging a chain of lags down 
along the slightly hollow wooden track laid between the lines, This 
conducts us to within a mile or Jess of the scene of actual entting 
operations 'To get the timber down from the stopes, narrow roadways 
or skidways are made into the forest, ax shown in the photographs, 
consisting of three or four logs laid side hy side tongitadinally, or of 
short cross pieces which are Irt intothe ground at intervals of 9 feel ; 
these ways are not more than q quarter of # mile apart. A donkey, 
engine Bred on a strong sledge, is placed at the junction of the 
railway with the roadway, andafter it has hanled the timber from 
the forest in the immediate vicinity (these yarding engines work 
with aradins of 200 yards or so) i advances along the roadway 
pulling itself the required distance with the help of the tree stumps, 
aud if necessary up steep gradients, and a“ main” engine is then 
placed in the first position, The ‘ yarding donkeys” haul single logs 
from the forestto the road, the « main donkeys” along the road, and 
these later may work with a wire rope of half to one mile in length, 
hanling a chain of logs Generally speaking, if the distance beeoma 
excessivean intermediate donkey engine is placed. We were 
informed that the donkey engines work from 20 per cent. (on level 
gronnd) to 50 per cent quicker than horses, which in their tum 
superseded cattle in the haulage, and that the saving an horses ia 
40 per cent or so. The “donkeys” work in wet weather or fine, und 
thus keep the mill constantly supplicd, an inportant point. On this 
other hand, they consume 250 stacked cnbie feet of fuel a day and 
a corresponding amount of water, There is no lack of either here. 
Great use is made of pulley-blocks with short rope lengtlis fixed to 
tree-siumps both on the roadways and in the forest to guile 
the logs round awkward corners. 

Conversion. e main features of the two saw milla visited 
were very similar. The round and sawn timber is transperted 
through the mill by a succession of endless chains and rollers. In 
the Tacoma Mill are four band-saws. The log to be. sawn is 
rolled np laterally to the trolley, on to which it is clamped, by 
means of an arm or nigger working from below the Aoor surface, 
and the trolley is then ran up to and hack from the band-saw 
with great rapidity. ‘he newest band-saws are toothed on hoth 
sides, and can be moved up or down, frame and all, accor gto 
the size of log and work fa be done. After being dealt with by 
the band-saws the sawn timber is trimmed by cirenlar saws. 
For trimming laterally a very clever piece of machinery waa 
shown. Planks of various lengths pasa up one by one laterally 
on three parallel slightly inclined endless chains to a dozen 
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circular saws suspended in frames, above them, the line throngh 
their axes being parallel to the plank; the saws are controlled 
by levers at some distance, handled by a workman, who lets fall 
two or more of the saws according to his judgment and the 
quality of the timber. The pkmks are not cnt at any special 
angle to grain. Clear wood without knots is worth two or Uuree 
times as much as knotty material. Many shingles are also ent 
by means of circular saws, Not the least interesting part of the 

coma Mill is the drying kiln, for rapidly seasoning planks, 
small scantlings and smail stuff; it isa Jong brick building with 
steam pipes. The timber passes through in_ seven days, after 
sawing, and the weight is reduced about two-thirds. This could 
only be used for soft woods. 

Cost of the journey. —In conclusion, it may be of interest to 
state that the trip starting from the north of India took exactly 
four montha and cost just over £ 250. ‘Twenty days were spent 
in Japan at a cost of £1 a day, thanks to the excellent: arrange- 
ments made for us. In the United States forty-two days’ stay and 
travel cost £ 2-6-0 a day, and xix days in Canada a little less. 
Forty-four days’ sea voyage cost £74. 


R. C. Mitwanp, 


Cosmio Desiccation. 


Prince Kropotkin recently read a paper before the Research 
Department of the Royal Geographical Society, in which he 
discussed the desiccation of Central Asia and of the Caspian 
steppesof Live lower Volga, and of the whole of south-eastern Rusvia, 
The conclusion to which he came was that recent exploration in 
Central Asia had yielded a considerable body of evidence, all 
tending to proye that the whole of thut wide region is now, and 
has been since the heginning of historic record, in a state of rapid 
desiccation. At the present time evaporation over the whole of 
Central Asia is very much in excess of the precipitation, and the 
conseqnence is that from year to year the limits of the deserts 
are extended, and that it is only in the close neighbourhood of 
iountains, which condense vapours on their summits, that life and 
agriculinre are possible with the help of ierigution, Prince 
Kropotkin traced the progressive drying up of lake systems and of 
rivers, and came to the conclusion that the destruction of forests 
was ai insufficient explanation to account for the phenomena. His 
own view was tit the desiccation“ that was going ou over the 
whole surface of Kurope and Asia, but more expecially over the 
northern and more elevated portions of those continents, had been 
continuous since the end of the glacial epoch, We are living in 
8 geological epoch of desiccation, au epoch as characterised hy 
desiceation as the glacial epoch was characterised by the 
accumtation from year to year of unevaporated and frozen precipita- 
fion, Ile suggested that this was a subject worthy of investign- 
tion by man of science, and also that such measures as experience 
dictated should be taken for combating, within the limits of the 
possible, the coming drought. Possibly one of these measures 
night be lee-planting on a large seale in the menaced regions 
and the sinking of artesian wells, whieh appear to have given 
good results in northern Afiica, 


—___. 


Forestry in Wales. 


This important braneh of mral economy in Wales is in a analy 
neglected state, and hoyend all doubt calls for immediate legis- 
Tntion either the Government direct or Uurough our various 
County Councils in the Principality. 
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Such a state is mainly due to the management in bygone 
dnysand the day in which we live, and equally so to the 
ruthless extravagance of landowners who have spent their money 
in other ways than improving their estates, and as such has 
been continued for generations, our woods and what remains 
of out forests are in a most wretched condition. But it isthe duty 
now of all trae Welshmen who desire the commercial welfare of 
their country to include forestry as a national requirement, and 
to propagate its study and its furtherance with tongue and pen 
wherever the same is possible. Of conrse, we cannor expect much 
in this matter from those who live in large towns, their minds being 
almost fully occupied in their own individual branch of industry 5 
in fact, if yon speak to some in town and country alike about 
“ forestry ” they conclude at once that you are going to speak of a 
friendly ‘society. 

Tt was not many days ago thata traveller called upon the 
writer of this mticle offering an encyclopedia published by a 
well-known London firm, and on asking him whether there 
was anything in it nbout forestry, he replie?, Oh, yes 5 ever 80 
many pages are devoted to friendly societies.” After an explana- 
tion he discovered our meaning, and then told us that there were 
chapters in it by a German, a Frenchman, and an Englishman on 
the class of forestry we are now writing of. We wondered how it 
was that there was nota Scotchman, because Scotland has done, 
and is doing to her creiit, great things for the betterment of 
woods, forests and foresters, and many of her sons are. bolding 
important appointments on'some English and Welsh estates. 

To better the present condition of woods and forests in this 
country it is essential for ns to win over to our side all large 
landed proprietors, many af them being M.Ps., and if not members 
of Parliament, they certainly carry influence and power with those 
who are. It is necessary to lend those noblemen and gentlemen 
to see that it is to the nation’s interest and welfare, as well 
ag their own, to care for our arboriculture as it should be 
cared for, 

The management of woodlands demands intelligence and 
proper training. We would not speak disparagingly of many of the 
men who are now at the head of the staff of woodmen 3; but, never- 
theless, we will say this; that they themselves and the woods 
under their care would have fared better had they received a proper 
early training. We do not suppose for one moment: that a forester 
should be a bachelor or doctor in science. but he should certainly 
know every branch of science which concerns his profession. Ie 
should study botany, vegetable physiology, chemistry and kindred 
sciences required by any man who is desirous to be a forester 
indeed. 

We believe once the lanitowners and others are led into the 
light of this there will be a dawn of better times for our woods 
and those who labour in them, as evidently much of the money 
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spent abroad ean be kept in our own land to the comfort and 
welfare of the inbabitants, 

On the whole, forestry is beginning to demand a little more 
attention in Wales than has been accorded it in recent years. Large 
areas have been plauted with larch and pine, and our County 
Councils have taken a step in the right direction. —Timber Trudes 
Journal. 


British Forest Treas- 


Professor G. S. Roulger, F. L. 8. FG. 8, gave a lecture to 
the members of the Ealing Natural Science Society recently on 
* British Forest Trees.” He treated as indigenous the onk, holly, 
hazel, hornbeam, bircl, ash, hawthorn, ulder, willow, asper, spindJe- 
tree, corael, wych-elm, maple, apple, rowan, sloe, and yew. Desling 
with the natural history and uses of each of these in succession, he 
remarked that, down lo the beginning of the eighteenth century, 
oak was practically the only timber used in this country for build- 
ing and domestie purposes, and it was then displaced in favour of 
the fir, by this country obtaining control of Ue Baltic trade. Ofall 
our trees none has wood which is both eqnally tongh and hard as 
that uf the oak, and these qualities of toughness and hardness are 
apparent in the growth of the tree, which, with its atraight stem 
and horizontal houghs, defies the laws of gravity, The durability of 
oak timber is shown Ly many well-preserved examples of ancient 
work, such as the roof of Westminster Hall, which is proved now 
not {o be of Spanish chestnut, the piles from the Savoy Palace 
and from Old London Bridge, and a dug-out canoe from the pre~ 
Roman village at Glastonbury. King Arthur’s round table is a 
section of an oak eighteen feet in diameter, but its antiquity 
cannot be carried back beyond the reigu of Henry VIET. A less 
kuows tree is the Lornbeam, the toughest British wood, which 
flourishes on the cold clay of the home counties, Formerly it was 
used for yokes for oxen (whence its other popular nane, the yoke~ 
elm), and is stii} used for cog-wheels, As to the hazel, it is curious 
that John Evelyn, our first authority on forestry, derives his 
name from the old name of te tree ‘“avelan.” In the same 
way the names of the great botanists Linnwas tnd Lindley are 
derived from the linden. It is to be observed that the hazel is 
always used for the dowsing-rod, though any other wood serves 
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equally well, The birch can be used for véry inaty purpdses, 
Before the introduction of the fir and larch, it was the principal 
timber in Scotland, and it was then suid that the Highlanders 
made everything of it. This holds good at the present day id 
Russia and Canada. The bark is more durable than the wood; 
‘and is used for roofs, canoes, mocagsina, and vessels to hold liquids, 
Further, it is valuable for tanning, and imparts its peculiar elaimed 
aroma to Ruagsian leuther, The Jecturer claimed that some 
of our yews are the oldest of living trees, their antiquity being 
estimated at 2,000 years. ‘hey are older than Christianity, the 
‘churches having been built near them. No wood resists decay 
better than the yew, and it isa saying in the New Forest that a 
port of yew will outlast a post of iron ; certainly aliving yew will, 
Professor Boulger was disposed to trent the elm as a native tree, 
as trunks have been diecovered in the deposits of pre-huiman times. 
He pointed out that, although the seeds do not ripen in this country © 
that is practically true wherever the tree grows. He was more 
doubtful ahout the beech, of which the same evidence of antiquity 
does not appear. Still, it is a tree which flourishes here, and has 
the remarkable property of ousting all olher trees except the belly. 
The beech shows us what an important matter forestry is, on 
account of the large industries which it creates. Through the 
beech woods of Buckinghamshire has arisen the chair-mnaking 
industry of High Wycombe, which supplies both a home and a 
foreign trade. The manufacturers have to import wood for the 
best work simply because sufficient attention is not given in this . 
country to forestry. The planting in England has been done almoat 
entirely for the protection of game, and a. hope is to he expressed 
that our landowners willsee that it is an advantage both to them- 
selves and the country to introduce the scientific ‘methods of 
Germany. 
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Carrain Forsyri axp tre Hiautanps of Cenraat Inpra. 
ny E. P, Srenpina. 


Last year Colonel Pearson gave us some most interesting 
recollections of the infancy of the service in the Central Provinces, 
and in doing so incidentally mentioned the selection and appoint- 
ment as Assistant Conservator of Forests of a young Punjab 
Infantry Officer by name Lieutenant Forsyth, a remarkable and 
gifted man, who bat for his untimely death at the early age of 33 
would undoubtedly have inscribed his name as one of India’s 
great Adininistrators. I propose in these articles to give some 
deseription of the man and his work, both well worthy to be kept 
ever green in the memory of his successors, and of the conditions 
of the country at the time he worked in it. My notes are chiefly 
gathered from his own ‘Highlands of Central India,’ which he did 
not live to see completely through the Press. No greater prnise is 
required for this book than to say that it is well worthy of the 
man and that it should find a place on the shelves of every Forest 
Officer, of every sportsman and lover of nature, serving in India. 
Would that more such were in existence. Modesty is a good 
trait, but, like many other good things, pushed to extremes verges 
on that border line or crosses over it!) which separates it from 
foolishness on the one hand and laziness on the other. 

Captain Forsyth was born in the yenr 1838, Hoe entered 
the Bengal Staff Corps, serving through the Mutiny. Ite was 
appointed to the newly-raised 25th Punjabis in 1857, and served 
with them till the beginning of 1862, when he joined the newly- 
constituted Forest Service as Assistant Conservator, and commenced 
work in the Pachmari Hills early in January of that year. His 
reasons for quitting Military employ sam up the character of the 
man, 

“On the 1ith January I bade adieu fo the pretty little 
station of Jubbulpore (now fast becoming a large and important 
Military cantonment), and to my comrades of the gallant 25th 
Punjabis. Twas really sorry to see the last of the jovial, manly 
company of Sikks who composed the Regiment, oné of the first 
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of the force that rose on the ruins of the Bengal Army in 1857. 
But soldiering in India, in time Of peace, is truly one of the 
dveariest oceupations; and I confess I was far from doleful at the 
prospect. of quitting the bondage of parade routine for the free 
jife of the forest ; and to think that 

“No barbarous drums shall be my wakening rude ; 

The jungle cock shall crow my sweet reveillé.” 

As the name of Forsytb’s book implies, the country in which 
he served was a hilly—in other countrics remote from the shadow 
of the mighty Himalayas one would say a mountainous—one, 
situated in what are now known as the Central Provinces. For 
the benefit of those unacquainted with the configuration of this 
portion of the continent a short deseription of the aren and its 
inhabitants will perhaps be not out of place. 

In the region to which the term “ Highlands” is applicable 
several of the great rivers of India have their first sources and 
ponr their waters into the sea on either side of the Peninsula—to 
the north the Son commingling with the Ganges, to the east 
the Mahanadi, flowing independently to the Bay of Bengal, to the 
south some of the principal feeders of the Godavari, and to the 
west the Narbada and the Tapti, taking parallel courses to the 
Arabian Gulf. If the head waters of these rivers are sought ont 
ona map, the reader will become acquainted with the region in 
which Forsyth's work was carried out. It forms the central and 
culminating section of a ridge of elevated country which stretches 
across the Peninsula from near Caleutta to near Bombay, and 
separates Northern India or Hindostan proper from the Deccan, 
or country of the south. The general level of what may be called 
the plains of this area here gradually reaches an altitude of 
about 1,000 feet above sea level. Ranges of hills, at first fairly 
low but in places attaining a height of 1,000 feet, rise from the 
cplains,’ and beyond these peaks aud plateanx present. themselves 
evidently much higher. Valleys are everywhere found penetrating 
the hills, hy following which one rises to’ these higher regions in 
which the cultivation below changes to forest-covered land or 
waste scrub. 

Tn this region all is chaos to the unguided traveller ; hill after 
hill of the same wild, undefined character are piled together, the 
streams appear to run in all directions ab once, and to understand 
the geography becomes a difficult matter, A study will show 
that at about 1,000 feet above the level of the ‘plains’ (or 2,000 
above sen level) the hills have a tendeney to spread out in the 
form of plateanx; some comprising the top of only one hill and 
asmall areas others like a group of many hills, which support, 
like buttyesses, on their summits large level or undulating plains. 
m theee again it will be seen that: good many flat-topped hills 
rise up, reaching the height of nearly 3,690 feet, some of which 
in like manner unite into plateaux at abont the same elevation. 
Yet higher than these hut never assuming the character of a 
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platean here and there a peak may be seen rising to nearly 
5,000 feet above the sea. To the Range in which Vorsyth’s worle 
wis done geographers have applied the name Satpura. ‘Uhe 
Ilindus of the plains have, however, several names for different 
sections, terming the most easterly the Mykal, the centce the 
Mahadeo, and the western the Satpura hills. Irom its western 
extremity in the fork of the Bhusawal-Jubbulpore and Bhusawal- 
Nagpur Railway lines the momntainous region extends eastwards 
fora distance of about 450 miles with an average breadth of 
80 miles. 

There is little historical record of what took place in this 
extensive tract prior fo about the middle of the 16th century, 
The country was called Giondwana and was inhabited by a people 
termed the Gonds. Tt is probable that during the 14th and 14th 
centuries a great immigration of the Rajpat clans took place into 
the country of the aborigines, the Rajputs recoiling from the 
Mahomeidan invaders of Upper India who were then pressing into 
the country between the Ganges and Narbada rivers which the 
former occupied. The Rajputs apparently intermarried with the 
indigenous tribes to a certain extent, the chiefs, however, keeping 
their descent pure and ruling over the intermixed races. With the 
estiblishment early in the [7th century of a strong Matomedan 
Government under the Creat Akbar, the impetus given to the 
development and civilization of the dark regions of India by the 
wise rale of that great administration led to the immigration and 
settlement of hirge colonies of the industrious agricultural 
races who had already reclaimed the soil of Northern and Western 
India. The Gonds retired to the higher plateaux and slopes of 
the Central hills, where their hanting instincts and rude system 
of raising coarse grains on which they existed could still find 
scope, Tha more extensive plateaux were also soon invaded by 
the aggressive rnee and their level black soile covered with crops 
of wheat and cotton, the surrounding belts of rugged unculturable 
country remaining in the hands of the aborigines. ‘Thus ere long 
the tribes were not only surrounded but interpenstrated by large 
bodies of Hindus, When the Maratha power began to supplant. that 
of the Moghula in the latter part of the 18th centnry, the hordes 
from the Deccan began to overrun the country of the Gonds, hut 
the conquest assumed little of a practical character in the interior 
of the hills, the mountaineers continuing to wage a desultory war 
against them from their fastnesses. At the beginuing uf last 
century the Gonds and Bhils were little better than hill robbers, 
the exactions of their oppressors having reft from them the last of 
their possessions in the plains, It was at this period, if not before, 
that every pass in the hills was erowned by the fortified posis 
of the hill men, the ruins of which are so common throughont 
this area at the present day, picturesquely overgrown with the 
thick tangle of an Indian jangle growth, the lair of many a 
forest denizen. In the year 1818 this slate of things was pat 
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an end to by our final success over the Marathas and the 
extermination of the plundering bands. But the new territories 
which wo acquired had been almost desolated hy a quarter af a 
century of utter absence of government, whilst the hill people 
were frenzied by the excitement of a life of plunder. The Saugor 
and Narbada territories, as the northern half of the country was 
then called, were acquired by us in full sovereignty after this war, 
The southern portion remained nominally the territory of the 
feudatory Raja of Nagpur, but had long been under British 
Administration when, in 1854, it too was annexed on failure of 
heirs. The Gavilgarh hills in the extreme south-west formed 
part of the Nizam’s territory of Berar; but that also has been for 
many years under British management. With the establishment 
of a strong Government the hil] men soon became a submissive 
and law-abiding people. ‘They were, however, left pretty much to 
themselves and little exploration of their hills had been undertaken 
during pre-mutiny days. Along with many more important 
provinces, however, this secluded region felt the benefits of the 
impulse the Matiny gave to the administration of the Fmpire. 
The iron road was (o be driven through the heart of its valleys, 
and Manchester began to look at its black soil with an eyo to 
cotton. In 1861 the province known as the Central Provinces 
was constituted under the Chief Commissionership of the late Sir 
Richard Temple. Under this energetic and tireless man things 
very soon altered for the better in this neglected area, This Chief 
was not long in perceiving that the highland centre of the 
province, with its extensive forests and mineral wealth, its 
limitless tracts of unreclaimed waste and scanty _half-wild 
population, and its great capabilities for the storage of precious 
water was worthy of a principal share of attention. It had 
alrendy heen whispered by a few that its forests, calculated on by 
the projectors of the railway lines, then being constructed throngh 
the province, for their supply of timber, were likely to prove 
a broken reed, having been already exhausted by a long covrse 
of mismanagement ; and one of the first steps taken was the 
organisation of a Forest Department, for the detailed examination 
and conservation of the timber-bearing tracts. An Officer, 
Captain (now Col.) G. F. Pearson, so well known to us all, who 
had already interested himself in the question, and had travelled 
extensively in these regions, and who was admirably fitted for the 
task by physical qualities, and the possession of that faculty of 
observation which is not to be acquired either in competitive 
examinations, in the sthdy, or on the office stool, but which is an 
absolute sine qua non in the Forest Officer, was selected as the 
Superintendent of the new Department. A better choice could 
not have heen made. During the next five years several officers, 
of whom Forsyth was one, were unremittingly employed in the 
exploration of the 36,000 square miles, which may be taken to be 
the area of the Central hills, besides doing much to examine an 
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almost equally extensive tract of low-lying forest in the south 
of the province. It was soon found that the claims to ownership 
of both cultivated and waste lands were in a state of utter 
confusion. The courts became congested with disputes as to. the 
former, whilst cultnrable wastes became more and more in demand 
as settlers pressed into the country—n demand whieh the shortly- 
expected opening of the railway promised to largely inerence. 
The forest questions also hecame urgent, timber being required 
in large quantities by the railways, whilst a fear arose of the 
impending exhaustion of the forests of the country, Nothing 
could he effected in the latter direction until the question of title 
in these wastes had been determined, ‘Yo effect this Government 
appointed special Settlement Officers in every district in the 
province and ten years’ hard work enabled the matter to le set 
at rest. The grand result as affecting rights and interests in the 
lund waa that where any titie that could he converted into a right 
of property was established, the freehold, bearing liability to the 
fixed Government rent-charge, was bestowed on the claimant ; 
while all land to which no such private title conld he established 
was declared to be the unhampered property of the State, Most 
of the hill chiefs were admitted to the full ownership of the whole 
of their enormons wastes, thongh certain restrictions as to the 
destruction of the forests were here (as in all civilisert countries 
except Great Britain) imposed on the proprietors, Under this 
settlement (in which Forsyth served as Settlement Officer of 
Nimar for three years, drawing up a report which was said to be 
secord only to that of Sir Charles Elliott) about 14,500. square 
miles only in the Highlands remained to the State, of whieh 9,500 
were considered culturable and the rest barren waste. A portion 
of this area was reserved from disposal to private persons as State 
forest, but in every district there was much good land available 
for sale or lease, 

The total population of the tracts we are considering was in 
Forsyth's time about 44 millions, of whom about 34 millions were 
Aryans and one million only aboriginals, of whom the great 
imnjority (826,184) were Gonds, they being distributed in greater 
or less density over the whole of the hilly portion of the tract. 
Tn the extreme north-east were about 37,000 of the tribe known in 
Chota Nagpur as Kols, a race closely allied to the Santals, In the 
very centre of the Highlands on the higher plateaux of Pachmari 
and Gavilgarh, surrounded and isolated by the Gonds, were 
another race catled Kurs or Korkus, numbering about 44,000, 
whose language and general type are almost identical with the Kola 
and Santals. All these Kolarian tribes differ radically in language 
from the Dravidian Gonds, Further to the east again in the 
Mykal Range, embedded amongst the Conds, were a small 
body of nhout 18,000 Bygas, mere hunting savages, who had 
entirely Jost all trace of their own langnage and spoke a rnde 
dialect of the tongue of the Aryan immigiauts, They present some 
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points of affinity to the Bhils of Western India, of whom also 
in the extreme west some 20,000 were reckoned in this mixture of 
tribes, The number of the aborigines was made up by some 
45,000 sonls, the fag-end of tribes with neither language nor 
country of their own. 

As the region thus forms a mustering place of many races of 
man, so is it also remarkable as forming a place of junction of 
several forms of vegetable and animal life which seem to be 
characteristic of North-Eastern and South-Western India. 

Perhaps the principal forest tree of Upper India may he said 
to ba the sal (Shorea robusta), a tree whoxe habit it is to occupy 
the whole of the area on which it grows to the exclusion, more or 
Jess, of all other species. It forms vast foreste in the Lower 
Himalaya, and covers also the greater portion of the hilly region 
to the south of the Gangetic Valley. From the Jatter tract it 
atretehes along the tableland of Chota Nagpur, thence extending 
into the Central Provinces in two great branches, separated by 
tha open cleared plain of Chattisgarh, The southern branch 
reaches as far as the Godavari iver, and the northern embraces 
the eastera half of the highlands I have described, both branches 
cenaing almost exactly at the eightieth parallel of east longitude, 
Po the west of this the teak tree (Jeclona grandis) comes in. 
This tree is absent in Northern India and Bengal and is found but 
sparingly in the Central Provinces to the enst of 80° longitude. Tt 
is not so exclusive in its habit of growth as the sal, appearing rather 
in the form of scattered clumps among other species than as the 
sole occupant of large tracts, Of the two the sal was undoubtedly 
best adapted to survive under the peculiar conditions to which both 
were exposed before the advent of a protective Vorest Department, 
owing to its remarkable powers of propagation, the tree shedding 
an enormous number of seeds at the commencement of the rains, 
after the usual jungle fires which annually swept over the forest 
tracts, which germinated immediately on reaching the ground, 
The teak, on the other hand, seeding after the rains, was not in 
this advantageous position, since the seeds, covered bya hard shell 
which requires long exposure to moisture and heat before germina- 
tion can take place, were exposed to the dangers of a fire season 
hefore they could sprout. ‘The geological formation nppenred 
also to bea great determining factor in the species of tree 
present in the forests at the time of Forsyth’s inspection of them. 
Tt was noted that the sal shunned the trap formations, it being 
unknown within the great trappean area to the west of the 80° of 
longitude, whilst even to the east of that line in its own peculiar 
region it did not grow where isolated areas of the trap rocks were 
found. On the other hand examination showed that though the 
tenk did not appear to shun any geological formation it thrived 
best on the trap soils which predominated in the south and west 
of the province. Forsyth’s conclusions were that the sal extermin- 
ated the teak wherever it met with it on soils favourable to both. 
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instances are numerous in the tract with which we are dealing, 
Occasionally isolated patches of sn] are found, perhaps surrounded 
on three sides by teak, the fourth being open eultivated country 
with sal forest beyond. An examination of the geological forma- 
tion on this fourth side showed that it is nob trap and was, 
" previous to the advent of the cultivator, in all probability occupied 
by a continuons strip of sal forest, In this manner Forsyth was, 
able to explain the at first unaccountable distribution of the two 
trees and accumulate some sylvicultural notes of infinite value to 
his successors. This peculiar distribution in two of the chief 
forest species of the flora of the area would seem to he also followed 
by 8 corresponding distribntion in the futina of this region. Equally 
with the sal tree several prominent members of the Central Indian 
fauna belong peculiarly to the north-eastern parts of India, 
These are the wild buffalo (Butatus arnd), the twelve-tined 
‘swamp deer (ducervus Devaneelléi) and the red jungle fowl 
(Gallus ferrugineus\. All these were plentiful within the area of 
this great sal belt in Forsyth’s time, but did not occur to the 
west of it except in an isolated inaccessible sal pateh in the 
Denwa Valley, when the iwo latter again reentred, In so small 
a patch the butlulo would have quickly been exterminated hy the 
inhabitants of the neighbouring eultivated land, 

Two other large representatives of the eastern and western 
fannas, the wild elephant and the Asiatic lion, also appear to have 
extended far into this region, In modern times however the 
advance of cultivation and persecutions of the hunter have driven 
them both almost out of the country here dealt with. The farmer 
in the time of Akbar (vide Abul Fuzi's Chronicles’) ranged ae far 
west as Azirgarh, but is now confined tothe extreme east of the 
province and on into the sal covered hills of Chota Nagpur. Sir 
Thomas Roe, ambassador from James I tothe Court of the Great 
Mogul in the 17th century, speuks of the lion as being then com- 
mon in the Narbata Valley. It is not now heard of to the east of 
Rajputana. Forsyth states that a lion was killed in Uie Saugor 
district in 1851 and another in the sisties a few miles from the 
Jubbulpore-Allahabad Railway. The hog-deer (dais poveinus), 
so common in the sal tracts of Northern India, Forsyth naver met. 
with in the west of the province, nor did he Gnd it mrmerously in 
the east. The black partridge (Francolinus vulgarias of Northern 
Indin ig replaced here by the painted CF. pictus}, a closely allied 
species, and the grent imperial pigeon of Southern India 
does not apparently eroas the Narbada fo the north, though not 
uncommon in the higher forests to the south of that river, 
‘These few short remarks on the distribution of the fauna could 
he ensily lengthened, and it would be of the very grentest 
interest, both from a sportsman's and a scientific point of view, 
if some of the famous shikaries contained within the ranks of the 
service would publish in the pages of the Zndian Forester any 
lists of the Jocal faunas they will doubtless have prepared on their 
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trips for their own personal use and reference. I may hore 
supplement Forsyth’s notes on this subject by a remark on the 
Insect fauna of there two types of forest. Species have been 
found in the northern sal areas with identical or closely allied forms 
presentin the Central Provinces, Chota Nagpur, Western Bengal 
and North-East Madras sal tracts, whilst ‘species identical 
or closely allied present in the Central Province teak country 
yeappear in Madras and even in Burma teak areas. 


(To be continued.) 


Deboisoment and Decadence.” 
1 


In the beginning, deboisement (the clearing of forest) was a 
work of civilisation, for the forest had to be destroyed before 
the earth could be cultivated. The axe being too troublesome 
an engine of destraction, fire waa employed, or the trees were 
killed by girdling (N. Ameriva), In place of the ancient shades 
appeared the yellow harvest, agriculture took the place of hunting, 
nnd the latter means of existence is now only practised by a 
few nomad races, 

Primarily, then, civilisation required the destruction of the 
forests, but this destruction, now pushed to excess, bas become 
a menace to the existence of civilisation itself, 

Jndeed, the tree plays an important part in the meteora- 
logy of a country. It allows the rains to filter through and 
restores them slowly to the brooks and to the air. Its leaves 
and roots are alike obstacles to rapid drainage. The annual mean 
of atmospheric humidity is about 3°5 per cent more in the forests 
than in the open country. The denser the foliage the better 
is the humidity preserved. On the other hand, the pines and 
the Australian eucalyptus forests serve to diminish excessive 
moisture in the soil. 

The tree not only preserves water, it attracts it. Conse- 
quently the rains are more regular, more frequent, and less 
torrential. Under the shade the soil remains damp during the 
heat of summer. In Wurtemburg the difference between the 
temperature of the soil inside and outside forests may be as much 
as 8° (. Conse yucntly a wind coming from outside is cooled as 
soon aa it reaches the forest, its humidity is concentrated, dew 
is formed. 


Régnault in “La Revne” of Ist March 1904, 0. subject whieh 
(interest. for me, and one Mut is of thy utmost 
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For the same reason a clond passing above a forest lets fall 
iis moisture wheve it refuses to do so over the open country whieh 
reflects the hot rays of the sun.* 

The fuet has been often observed. A field situated in the 
open may often be parched while it may be raining for the greater 
part of the year in the forest. In Malta, since the trees were 
destroyed for the culture of cotton, there may he no rain for 
three “years together, On the other hand, in St, Ielena, reboise- 
ment has cansed the rainfall to become double what it was in the 
time of Napoleon, Even in Egypt, recent plantations have in+ 
duced a rainfall hitherto unknown, 

When the deboisement nffects only the plains, the harm is 
not so great, The rivers still flow down from the mountains, 
and the thicsty valleys can still be watered hy means of canals, 
Thus the Po and the Ganges, which provide for millions of people, 
descend from wooded mountain masses. Doubtless the climate 
becomes more variable: the orange trees have disappeared from 
Languedoc and from Provence where they grew formerly, 
But on the whole the crops continue to be abundant, thanks to 
the waters descending from the mountains. 

But when the pinin is of clay, where the drainage is 
difficult, the effects of deforestation ave felt, The water, no longer 
sucked up by the trees, liea in stagnant swamps. When the 
prople are also careless and neglectful of their canals and drains, 
the fever appears, and the population diminishes; for instance 
the Pontine marshes, the Dombes and Solegne in France. The 
Dombes began to get swampy in the fifteenth century, Great 
churches, easily able to hold the whole existing population, bear 
witness to the former crowding 5 in like manner the Sologne was 
formerly wooded and prosperous, 

On the other hand, & marshy country is rendered healthy 
by reboisement. ‘Che replanting of the’ Roman campagna, of 
the Toscan marshes, and of the Landes, have destroyed or re~ 
duced the former insalubrity of those Jocalities. 

When the mountains are bared, all is ruined. The raing 
are perhaps not much Jess frequent, bnt they fall torrentially 
and flow rapidly off the denuded soil. They carry off first the 
vegetable soil. ‘The mountain shows its rocky skeleton, the 
yovks break np, cones of erosion are formed, landslides, gullies, 
unstable slopes, become so many running sores by which the 
substance of the mountain is earried down. The rocks offer 
more or less resistance aceording to their nature, but none re- 
main firm, Granite splits up into enormous blocks which roll 
irresistibly down into the valleys. limestones stand better, but 
ultimately breuk up, splitting” along numerous parallel lines 


* Numerous works have appoared on this subject, Among these may 
be aqnotual as cluasies Khermeywr: Bie phy ititisclen Hiuuriehuayen dea Wales 
aufe Lftewnd Horton, WTS, and’ G. Roscher: Praité économie rurale et 
joresticere, Fvench tranghation by Vogel, Paris 188%, octavo, 
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under the action of the water reaching the inside and the sin 
heating the outside. It breaks first into great blocks which 
give the mountains the appearance of great cyclopean structures, 
Later the blocks disintegrate into small stones that go rolling 
down the slopes into the plain. 

If nature were left alone at this stage she would soon bring 
back the vegetation, But the mountaineer is there with his 
sheep and goats ; these animals are his only wealth ; they finish the 
work of destruction by tearing out the grass instead of entting 
it short, by browsing the young shoots, and by so cutting np the 
soil with their hoofs that it is easily washed down by rain. 

When the highlands are ruined, what becomes of the plain ? 
‘When the country is exposed to marine currents, ié continues 
to receive rain, Thus the Gulf stream brings moisture to those 
Enropean countries facing the ocean, But in the contrary case 
the country suffers from drought. 

The river becomes a torrent when it rains, carrying down 
earth, trees and rocks, Swollen beyond measure, it rises over the 
plain in a sudden flood, which destroys houses, flocks,‘villages and 
people, Plains which receive the waters of wooded mountains 
are not exempt from floods, but these are slower and their effects 
very different, for they deposit a layer of fertile slime and may be 
very useful, like the Nile floods; even the Garonne, when it rises 
slowly, is a benefactor. ‘The sudden flood is characteristic of 
denuded countries; it sweeps away the soil, and leaves behind 
a sea of stones instead. 

Now the sky is always blue; the clonds no longer melt on 
the mountain ; the latter can no Jonger eupply the valley with 
water, for all the water rushed down at once. Now ia the time 
of drought and famine. Irrigation is impossible, for the rivers are 
dry; one can walk along their stony beds until the next heavy 
rain brings down another flood. A given river formerly navigable 
cannot now fill an irrigation canal. ‘The thirsty riverains sheot 
each other to obtain the water. 

The cultivators try to continue the struggle hy means of 
reservoirs and costly dams. The Komans knew this period 
when they had denuded Africa." But dams are dangerous, for 
they often burst. Soon even this resonree hecomes impossible, and 
the destruction of the plain foliows that of the mountain. 


ti. 


These facta are known of many and have been often quoted. 
Democritus, Theophrastus, and Seneca mentioned them. Colambus, 
Leonardo de Vinci, Bernurd de Palissy drew attention te them. 
“T marvel,” said the latter, “at the great ignorance of men, who 
aeem now so anxious to break down, cut up, and tear in pieces 
the beautiful forests that their predecessors had so preciously kept. 


* Dr. Trolard : La Colonisation et la question forestiere. Algiers, 1891. 
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I cannot sufficiently detest the thing, und J cannot call it fault, 
bat a curse and a misfortune for all France, because when all the 
woods shall be cut all the arts must cease.” 

Later, Buffon wrote eloquently on the subject. Bernardin 
de St. Pierre wept over Mauritius, which in losing its forests has 
lost its brooks. In our time the authors are numerous, Valori, 
Carriéve, Bandrillart, Clavé, Eliseé Reclus, Jeannell, &c.; but they 
are no more hearkened to than Seneca or Leonardo de Vinei 3 
the denudation continues as hefore. 

Great nations have died through not respecting their forests. 
The careers of Israel, of Axsyria, of Greece, of Carthage, and of 
Rome are ended, but wars alone could not haye brought the end. 
The most frightful disasters fail to destroy peoples. The germ 
of death was in them. When the crops refuse to grow, when the 
fields become deserts, then only the people disappear and the 
nation dies out. 

Moses said of Palestine “that it was a country of springs, of 
brooks, and of lakes, a land of corn, of barley, of vines, and of fi 
where man lad but to garner in the provisions to satisfy hi 
wants ” In the days of [srael’s prosperity, crowded multitudes were 
living on this corner of land. When David numbered the people 
he found in Israel 1,100,000 adult’ males, and in Juda 470,000, 
withont connting women and children ; Levi and Benjamin were 
not counted. 

Where is now this green Jand of Palestine and its valiant 
people ? “ Mountains without shade, valleys without water, earth 
without verdure” says Lamartine of the environs of Jerusalem, 
The trees have disappeared and the people with them, 

Let us cross to Arabia, There was a time when she was 
called Felix, @ the Happy,” and was full of people. In the 
Inscriptions the Assyrtologist may still read descriptions of 
flourishing nations, “Kindana and Suhi, on the right bank of 
the Euphrates.” The map shows now ouly deserts where the 
nomad plants his scattered tents.* Assurbanipal conquered 
vast cities in Nejd and in the Hedjaz; they are swallowed in 
the desert. Mariah and Sabota have left gigantic ruirs in 
Yemen. The nomad who camps there will not believe that such 
editices were made by human hands. ‘he trees and the towus 
are gone together 

Nothing astonishes the traveller more than these fragments 
of immense capital cities found in countries where there exist 
now neither water nor vegetation. Such instances are numerous; 
they are found in Turkistan, in Algiers, Tanis, Persia, Pera, &e., 
as Boppe says, “the denudation mast be attributed to man. 4 
In fact, before any region can be reduced to such a condition 
that it no longer supports a single one of the numerous forest 


 aLenormant: Histoire anejenue, ts Va p. 42h 
tWoppe : Fraité de Spleicudture, Paris, 1488. Introduction p, VILL 
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epecies, it must first have hecome liable to the absence of rain, 
to incessant torrid heat, and to dry winds blowing with un- 
tempered force. 

TH. 


Proof ean be obtained by the inverse, or synthetic method, 
In certain eountries it is possible to replant, and by replanting 
to restore the ancient prosperity. ‘Thus the Americans have trans- 
formed the canyons of Colorado and Nebraska, in ancient times 
inhabited by a numerons population, but Inter dried up and ruined 
by the clearance of the forest. ‘These are now an immense orchard, 

The French are engaged on a similar task in the plain of 
Sfax. They are reforming the ancient olive forests. The Arabs, 
when they destroyed the trees, destroyed therehy the cities whose 
enormous remains are still to be seen. Thysdrus with its circu 
and great temple was a town of more than 100,000 mbabitants ; 
Suffleta contained 20 to 25,000, Cilinm 12 to 15,000, Thelepia 
60 to 60,000, and great burghs like Bararns, Mascliana, Meneger, 
Menogesem, Monianium, each had several thousand inhabitants, 
Between these towns and hurghs the remains of villages and 
isolated farms are diselosed at every step. 

When the treea are cut down, man is not the only thing 
that disnppears ; the fanna undergoes a conresjonding change. Ib 
is astonishing to learn that in the neighbourhood of Niniveh there 
were thick forests in which Thothmes II[ was hunting elephants 
1.700 years before Christ. In Algeria blocks have been discovered 
beating Libyan writing, and pietures of the elephant, the giraffe, 
and the two-horned rhinoceros, ‘he Carthaginians utilised the 
elephants. Hanno saw them at Cape Spartel, Herodotus saw 
them to the west of the Lesser Syrtis, Miian saw them between 
the Atlns and Getulia. Solin mentions them as late as the third 
century A. D. To-day no elephant could find a living in these 
regions. 

Let us hasten to say that the destruetion of forests is not 
the sole cause of decadence. In certain countries like Babylon, 
account must be taken of the carelessness of the inhabitants who 
did not maintain the system of canals. The Euphrates still 
carries water capable of ensuring rich harvests if the Turks look 
the tronble to clear canals, 

Greek and Roman history provide us with examples of de- 
popnlation on which Montesqnien* and others have laid stress, 
but without realising that the real and fundamerital canse was 
deboisement. Formerly inost prosperuus wid biilliant, Greece is 
now poor and sjarsely inhabited. Formerly she had forests and 
rivers, Taking Schliemaim as our guide to the plain of Argos, 
we see that it is dominated hy Mount Enhaa, whose very name 
indieates bountiful pastures; to-day it is absolutely bare. Two 
rtreams, the Elentherion and the Asterion, watered the plain; 


* Montesyuien : Bapridestuis, Ueok 21, ch. 22. 
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one supplied the sacred water for the temple, the other watered 
plants of the same names sacred to Hera. To-diy both are dry, 
excepl in Gime of heavy rain. The plain of Argos was celubrated 
for its horses; in the “ fliad” no less than seven times does Homer 
praise its maynificent pastures, calling them “ippohotos.” ‘The 
gronnd is now so Ury that even vines and cotton will only grow 
in the lowest and most fertile parts.* In Greece, names derived 
from trees are extremely numerous; Carya is the town of 
walnuts, Vulunidia that of certain onks, Kyparissi that of eypreasos, 
Platanos that of plane-trees. But the trees have disappeared, the 
mountains are denuded down to the rock, anil Uke rivers are dried 
up, the Cephisus and Ilisses of Attica are but feeble hrooklets. 

Ilere and thera may he seen o2casional bunches of trees, pines, 
firs, evergreen oaks, relics of bygone splendour; Samos. forinerly 
covered with forests, has now but a few scanty groves. ‘The fonian 
islands alone have k-pt their verdare, and Zante has 200 souls per 
square kilometre, whilst Greece has but 30. 

‘The depopulation began as soon as the decadence, and was 
nated by the Latin anthors. Plutarch says “the oracles have ceased 
because the places where they spoke are destroyed, hardly could 
3,000 fighting men be found in Greece at the present time.” 
Strabo says “I will not deseribe Epirus and its environs, because 
these parts ure utterly deserted. ‘The depopnlation, began long 
since, still continues, so that the Roman soldiers camp in the 
abandoned honses.” 

Jualy itself has suffered in{the same way. Titus Livins says 
“fshall be asked whenee the Volseians could have gathered 
enongh soldiers to goon warring, after being so often defeated, 
‘There must have been an infinite people in these regions which to~ 
day would be deserts were it not for a few Roman soldiers and a 
few slaves.” ‘To this day the Appenines are denuded and the 
Roman campagna is desolate and sterile. 

Sardinia is depopulated and uohealthy, but when the Romang 
took the island, after three centuries of Carthaginian rule, it was 
rich, flourishing, admirably cultivated, full of towns and inhabit- 
ants.f 

Nearer home we find the same disasters, though the profess~ 
ed historians give us little bat battles and anecdotes. Dalmatia 
was formerly covered with forests and had 2,000,000 inhabitants. 
The Venetians destroyed the forests and ruined the country, 

Bat Spain is the country whose rapid and spontaneous fall 
has been most striking. No country was more flourishing in the 
sixteenth century under Charles V and Philip I; its European 
and Colonial possessions were vast, its riches immense, its victories 
numerous. Yet in the seventeenth century its prosperity and 


* Schliemann: Zeett des recherches of devourertoa faitesa “ Mycines et 
(le” Translated by Girardin, Varig, 1879, p. 77, 
TLenormant : Listeire Aneienne, Vol. VL p 634 
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power all disappeared without any visible shock from within or 
without, In less than acentury Spain declined among the 
second-rate powers In the seventeenth century, scarcity was 
the normal state of things in the centre of Spain, In 1464 the 
President of Castille, followed by the exeentioner, was requisition- 
ing the provisions which the people of the Madrid campagna 
were hording up for themselves, In 1680 the workmen of 
Madrid formed organised bands for the purpose of killing and 
plundering, In 1699 Stanhope writes * not a day but some 
ure killed in the streets fighting for bread." This state of 
famine Jasted throughout the latter half of the seventeenth 
centory, and probably watil the density of population was reduced 
to the level of the reduced means of subsistence.* 

In the beginning of the eighteenth century, the capital. 
Madrid, fell from 400,000 to 200,000 inhabitants, the whole 
province of Castille was ruined, Burgos was but a name, Segovia 
was impoverished. ‘The depopulation was due to famine, and the 
fainine was caused by drought, ‘The Ebru which in Vespasian’s 
time, according to Pliny, wax navigable from Varia up to Logrono, 
was in the titne of the Moors only navigable for 15 miles; by 
the enrly seventeenth century Tortosa became the limit. 

Under Peter the Cruel in 1360 the Gnadalquiver was still 
navigable up to Cordova ; Saragossa wasn great contre of vhip- 
building. In the sixteenth century the Manzanares was navigahle 
almost to Madrid; to-day in ordinary weather a glass of water 
cannot be had from it, In Arrayon, wine is mixed with the 
sand to make tmortat, rather than use water. ‘The huts are 
built of stones Inid in red mortar, for it would he unheard-of 
sacrilege to use the scantily-dropping water coming from the 
fountains.t 

‘A journey across Spain makes it easy to realise the cause of this 
absence of water; the trees have disappeared, Where formerly 
wheat grew and men were born there is now to be seen nothing 
but «crop of thin grass so scanty that the few poor Hocks of sheep 
can only exist by continually migrating. Formerly the flocks 
ravaged the finest provinces, for they belonged to’ a powerful 
corporation which forbade all culture in the lands which they 
overran, Thus the plateau of Castile is now reduced to such a 
condition of nakedness that, according to the proverb, the travell- 
ing lark has tocarry ity own grain along, Water is absent from 
several parts of the plateau. Numbers of towns or villages which 
possess a spring procliim the joyfal fact by their very names. ‘The 
Central Provinces where life was intense, the link connecting all 
the peripheral efforts, are become desert, ‘The consequences are 
not hard to follow. ‘Though the littoral provinces have suffered 


* Buckle : Histoire de la Civilisation en Angleterre en France, en Espagne 
ef on Ecosse. French translation, Paris, 2nd edition, 1881, Vel. ¥., p. 16. 
} Hlisée Reclus, Mistuire d'un ruissean, p. 214. 
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less, thanks to the sea which still supports & numerous population, 
the heart of the country is paralysed. It is ax thongh, in Mronee, 
the basin of the Seine were to become nothing but pastures. 
Hence the depopulation, the impoverishment, and the intellectual 
deeadence, 


qv. 


Tn our times decadence is threatening the ontions that 
destroy forests, Comparing the wooded ureas of the Enropean 
states, it is seen that those which are the most weoded are also 
those which are increasing most rapidly in popnlation and power. 
While France has barely 10 per cent. of her territory wooded, and 
Italy has about the same, Rassia has about 40 per cent. and 
Germany 24 per cent. 

‘The latter lay great stress on sylviculture and hegrndge no 
expense for dehoisement, distributing plants at cost price to 
communes, associations and private persons, and granting financial 
assistance to those who will replant. On the other side, Portugal 
has only 6 per cent. of her territory under wood, Spain has only 3 
per cent, Persia 5 per cert, Let us consider France, which interests 
us more particularly. Since the days of the ancien régime France 
has lost about half her forests, for Mirabeau, in his ‘ Theory of 
Taxation,’ estimates them at 17 million hectares, whilst. they are 
at present only 84 millions, for the greater part coppice and open 
woods : five or six million hectares of these so-called forests are only 
sernh of practicatly no great value. But it will he urged that 
we havea Forest Administration and wise laws, credits to hoot, 
for deboisement, A perusal of works on Forest Economy will he 
instructive, for it will reveal the appalling state of dilapidation 
into which has fallen a component without which civilisation 
becomes impossible. It will show that the little deboisement 
done by the administration is largely counterbalanced by the 
destruction geing on all around. Since the foundation af the 
present administration in 1826, the wooded surface has dimi- 
nished hy 450,000 hectares ; the communal forests, covering 
1,900,000 hectares. are in a pitiful condition. They are stendily 
disappearing hy three outlets, pasturage, the removal of dead 
leaves, and special fellings. As to private forests, the owners 
have destroyed within the last 50 years more than 400,000 
hectares, while more than half of those remaining are nothing but 
wretched serub which does not pay for its taxes and upkeap. 
Even the domanial forests are exceedingly difficult to protect 
from the greedy grip of the electors. 

Proceeding to the provinees it is seen that the forests hecome 
scantier and scantier towards the sonth-east. The effects of 
deboisement are nowhere more apparent than in the Departments 
of Basses and Waute-Alpes* Formerly those forests were 


*M. Maury : Lea Poréta deli Gaule et det ancienne Kyance, Pavia, 1867. 
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protected. In the thizteenth century, according to J. Roman* the 
zens of Briangan passed an Ordinance forbidding any fellings 
in the forest of Pinge, whose disappearance would entail that of 
several villages. In Danphiny, ab about the same time, Humbert 
IT passed an Ordinance to forbid the cutting of trees along roads 5 
the close relation between roads and f shad been pereeived. In 
the fifteenth century the town of Embrun protested in vain against 
clearing, ‘These have gone on ever since. ‘Thus the forest of 
the Chpengais has all but disuppeared, Dévolny is perfectly bare, 
there are no more broad-leaf forests in the Embrunais and the 
Briangonnais, Plies cultivated in the sixteenth century have had 
to be abandoned in. consequence of the increasing severities of 
climate. ‘The vine has lost territory. In certain localities the 
roads have been again and again removed to new aligninents, but 
to no purpose. ‘The Durance, navigable in Roman times, no 
longer carries enongh water for the irrigation canals, Tn the ten 
years from 1842 to 1852 the cultivated area in the Busses-Alpes 
eerensed from 49,000 ta 74.000 hectares, The two departments, 
which before 1790 had 409,600 people, have now only 280,000, It 
jx the same for the Lozére, which under Louis XIV had 150.000 
people, and has now only 144,000, Tt is the same in Corsica, 
where clearing is still ‘being actively pushed on.f They are 
even felling the chestnut trees, whose frnit: provides the peasants 
only food, because the Germans will buy them to make gullic acid. 
It is the same in the Pyrenees, the Limousin, &e, &e. 

Doubtless the depopniation of France is the result, in a great 
measure, of voluntary restriction, but deboisement must also be 
allowed to he a cause, the importanee of which is shown by the 
werk of M. Jeannel. ‘The population-rate diminishes most in the 
cleared Departments, that is to say, in those where the State has had 
to undertake the restoration and preservation of the mountains at its 
own cost. In these Departments, from 1871 to 1891, the increase 
of popnlation, which should have been about 33 per cent, was ab 
first hardly 16 por cenk, and finished mp the last quinquennial 
period with a loss of 89,682 inhabitanta.t whilst the other 
Departments showed an increase of 89,682 inhabitants. 

During 1891, for all France the deaths exceeded the births 
by 10,505.” The cleared Departments showed a death excess of 
11,885, that is to say, they provided the excess-deaths for the 
whole of France, and 1,880 more deaths into the bargain, For 
1892, the death excess for all Hrance was 20,040. ‘Fo this excess 
the cleared Departments contributed 16,028, that is to say, out 
of all proportion. Taking the total population of the various 


Roman: Sur les cases du debuisement des Montagues. Gap. 1817. 

FD. Donuti: Congres de 2 Assortation pour Pavancement dew Seiences en 
carne, SHOL, vol, H1, p88. This Author reports that the Agricultural Societiog 
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Departments, it is seen that in the cleared Departments the 
deaths have been 1°64 per 1,000, whilst in the others it .was only 
6°18 per 1,000. Granting that the clearance of mounta' ns must 
prejadice the plains also, it is clear that since the Departments 
form our united whole, the effects of deboisement are even more 
serious than is claimed by M. Jeannel. Statistics show that 
depopulation works differently in the cleared Departments 
from what it does in those where voluntary restriction rules. In 
the latter, the hygienic conditions are good, the expectation of 
life is high, and deaths are few, but the births are fewer still. On 
the contrary, in the cleared Departments hesides the differences 
in the birth and death rates emigration comes into account, 
The people seek elsewhere the food denied them by their own 
place. 

Having studied the effects of deforestment, it is well to 
seek the causes, They are of various kinds. 

The most important is civilisation itself. Civilisation 
increases the sale value of wood, and provides the means of 
transport withont which sales would. he very limited. It awakes 
greed in the mind of the landowner and at the sume time ullows 
him to satisfy his greed. ‘Thus the barest countries are always the 
seats of the oldest civilisations, Certainly, when the landowner 
finds it to his interest to plant, he does not hesitate to do so. ‘I'hus 
the truffle industry has caused the plantation of more than 60,000 
hectares of vaks iu Vaucluse 5 and recently the oil trade has caused 
the plantation of an immense olive forest round Sfax in Tunis, 
But such cases are quite exceptionul. 

The cutting of trees is a source of immediate profit, but it 
entails later a great diminution of revenues. Hence reboisement 
meets with great difficulties, not only in the want of money, but 
in the hostility of the inhabitants. ‘These people were originally 
bunters, woodmen, petty cultivators, but especially herdsmen, 
enjoying rich pastures and large herds of cattle. ‘Ihe destruction 
of the forest forces them to change their livelihood. They become 
shepherds and goatherds, for these are the only animals which can 
exist on the soil when it has become impoverished. These unimals 
live on young shoots and buds, and prevent the forest from growing 
again. The shepherds themselves oppose every attempt at 
reboisement. pulling up young trees, destroying seedlings, &e., for 
they fear to lose their living. They even burn the forest in order 
to obtain further areas, until the mountain disintegrates and their 
last resources are swept away by landslides and erosion. 

The political condition is of great importance. A strong 
Government enforces respect for the forests. It is thus in 
Germany. ‘There (they hold it a great mark of distinction; the 
forest administration organised by the Great I‘rederic is still feared 
and obeyed. It used to be the same with us; Sully, Henri LV, 
Tonia XIV, successfully conserved the forests, which were then. 
rigorously protected. When the Revolution came, every political 


356 DELOISEMENT AND DECADENCE. 


shock took effect on the forest. ‘The peasint’s most glorious proof 
of bis new-found liberty was to go and fell trees in the State 
forests. In his History of France, Michelet says “trees were 
yacrificed for the most trifling uses; two pines would, he ent to 
inake a pair of wooden shoes, At the same time the goats nnd 
sheep ineveased and multiplied,’ took possession of the forests 
damaging young trees, devouring young shoots, and destroying abl 
hope for the fature."_ Another author, Ch. Comte, says “* T have: 
seen the torrents formed en newly-cleared mountains sweep away 
nob only the soi, but trees, rocks, houses, sn] spread terror 
among the valley popnlations Tt was the same in 1830, in 1848, 
and at every violent political change. 

What the Revolutions did transiterily is now done perma- 
nently by the Parliament-parody which now governs ns, ‘The 
depoties dare not resist their electors fer fear of losing their 
sents. “At present,” says L. Tassy,® “ no Government, hns been 
xtrong enough to restrain the greed of the communes in the 
inatters of special fellings and dead leaves, to confine the grazing 
of cattle within proper limits, or to insist upon the expenditure 
necessary for urgent. works and for the due execution of working- 
plains, Worve still, onr masters oppose even the very mod 
measvres of protection that lie within the power of the forest 
administration.” How many times,” saya the same anthor, 
‘have we not seen conservators disavowed, almost disgraced, 
because their just indignation at some spreading abuse had driven 
them to some protective action.” 

For the most part, the depnties sin im ignorance, for they 
have never studied anything te Ot them for their position. In 
the politieal world forest questions are eonsidered of small 
importance, ‘The law of 4th April, 1882, on the restoration of 
mountain slopes, relied on the help that might be given by 
communes and private persons, and whittled down to nothing the 
powers of the administration responsihle for the results. In 
Algeria, private and communal forests have been ereated, hut the 
bidet of the administration has been reduced. (Budget of 1885 
enwari 

While the State is thna eo badly neglecting its duty, all the 
authors who baye studied the subject of deboisement are agreed 
that the State is the only possible sonrce of salvation. They 
wish to forbid all elewrings by communes or by private persons, 
and to muke the private interest yield to the ymiie good. A 
despotic Government ean indeed enforce blind obedience on the 
part of its subjects, but ina republic, where every one is n judye 
and eritie of policy, the best Jaws are useless unless the eitizens 
understand their utility. 

The great thing is therefore to spread the trath, which is after 
al} known to very few. When the French come to believe in the 
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Servian proverb * Who kills a tree kills a man,” they will anani- 
mousty demand laws as strict as those which were so. sticeezafully 
promulgated a few years ago in Switzerland. Such laws would 
hecome less necessary if we had some powerful assocations * such 
aa the American “ Arhor day,” which was founded in 1872, and 
has in 23 years planted 350 millions of trait and forest trees in 
Nehraskn alone. The Italian Minister Bacelli has recently followed 
this good example. He has instituted a holiday for the school 
childern to plant with due ceremony a tree apiece in the Roman 
campagna, When shall we do the same! 


Notes on Sandal- 
(Continued from page 267 of the Indian Forester.) 
V1--NATURAL REPRODUCTION, 


32. ‘Sandal is a prolific seed-bearer, Its ordinary and 
general fruiting season extends from June to September, but it 
also bears fruit rather sparsely between November and February. 
TL is net uncommon le find at one and the same time trees iden 
with flowers and fruit from the nascent tiny flower bud to the 
ripe fruit ready to drop; this occurs more frequently in trees 
associnted with a nninber of other species than in those growing 
isolated or in open serub. 

32. It reproduces itself plentifaliy from seed and to an 
appreciable extent from root-suckers also, The general pancity 
of seedling growth in natural eandal tracts is due to various 
disturbing causes which come into play «fer rather thim before 
germination. I have frequently observed the ground under and 
round about parent trees carpeted with seedlings, but on sabse- 
quent inspection hardly | per cent of thena were seen alive. This 
destraction of seediings is brought about by several causes, the 
chief among them being (2) fires, (2) trampling and phaning 
by cattle and wild animals, (3) exposure lo excessive sun aid 
rain, aad (4) dampness and drip. Tb is needless to enter here 
iule a detailed account of these larlfal causes, for dey have 
been fully dealt with by previans writers on the sabject. 

34. Eshall now ecoufine myself te a few observations on the 
conditions ander whieh natural reproduction is found snecessftil 
in certain localities on the Javadis, 

Tu February 1963 7 noticed 4 large pateh fafont 's acres) of 
low bushes on the western slope of acidge overlooking the 
thittoos village. A few sandal trees were scattered about this 
area. On examining the bushes, which consisted of chimps of 
coppice shoots partially browsed down, I found sandal seedlings 


There ure bart four antivehoisement socinties in Mrance ; at Nice, the 
Bovisté dea Amis des Arhres des Alpes Maritimes, founded in 1802 by Dr, 
Jrimpal : fhe Soekéle Forestivre de In Pranche, Ganpte, and dnaghier of 
Ting : (he Société les Amin des Avhres, founded at! Par's in 15, 
da Reboisement de TAlgeriy, founded in ISL hy Dr. ‘hiniard, 
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varying from 6 months to 3 yenrs of age in almost every bush, 
All the grasses and other herbaceous growth between the bushes 
tad been elose-cropped by the village cattle and the area there- 
fore enjoyed immunity from fire, My own observations and 
enquiries revenled that this area had been subjected to shifting 
cultivation (ponnakdded) four years previously. The bushes were 
of coppice re-growth from trees and shrubs felled when the land 
was brought under cultivation. ‘Ihe sandal seedlings were 
numerous enough to impresa me with the idea that there was at 
least one on every square yard of the whole area. Even in an 
artificially-raised plantation, one could not desire a more 
numerous or more regular distribution of the young plants, all 
of which looked healthy and the majority vigorous, Adjoining 
thie patch, there is an older ponnazdd snid to have been aban- 
doned about ten years ago. In this area the eoppice re-growth is 
much taller and denser. I found sandal seedlings of different 
ager in this patch also, but they were not quite so numerous, 
though snfficient to stock the area with » normal crop of mature 
trees, provided they escaped destruction by external causes before 
attaining their exploitable age. Elsewhere also [ have observed 
successful natural reproduction only under similar circumstances. 

35. What then are the conditions favourable to sandal 
reproduction in ponndkuded lands which produce -such sntis- 
factory results? Sneh an inquiry eannot fail to be instructive 
and interesting, and to my mind the following are among the 
most important conditions that favour natural reproduction in 
such Jands :— 

1, The worked-up and friable condition of the soil serves 
as a good seed-bed and facilitates germination of sandal seed. 

2. The lateral roots of existing sandal trees, if any, ure 
exposed and injured during the process of tillage and root-suckers 
shoot at all injured points, thus supplementing the young crop 
of seedlings in stocking tle area, 

3. ‘Fhe young coppice bushes protect the tender seedlings 
against eattle and wild animals, and shelter them from the 
injurious effects of the sun, rain, and violent winds. 

4. The young and vigorons reats of the eappice growth 
enable the tender sandal to draw its nourishment from them by 
forming root attachments, hat this is really the ease has heen 
established beyond doubt by Mr, Barber's investigations and 
amply confirmed by my own subsequent observations. [am 
inclined to attach the greatest impostance to this factor, because 
it enables the sandal to grow vigorously from the very commence- 
ment and to establish itself firmly in the soil, thus acquiring a 
eapacity to withstand injury, which a seedling unattached to 
other plants can never hope to possess or acquire. 

5. Immunity from fire which the seedlings enjoy, chiefly 
due to depusturing by cattle and partially to the ohstruction that 
the coppice bushes themselves prevent to the advancing fire, 
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6. Admission of light and air to the seedlings and to the 
soil with sufficient protection that the coppice bushes afford 
against the scorching rays of the sun. hia is rendered possible 
hy the free roaming of cattle, which prevents the interlacing of 
the coppice hnshes which would otherwise form a dense lateral 
cover. This free play of air and light not only benefits the 
sandal seedlings directly, but also prevents their damping off by 
encouraging evaporation of any excessive moisture in the foil. 

7, As goats ave not excluded from such nareserved lands, 
it i possible that thay nibble off the succulent tops and branches 
of the young coppice shoots, thus preventing choking and 
suppression of the tender sandal by overhead cover of the coppice 
bushes. ‘This may at the outset be beneticial to the young sandal, 
although the evil effects of goat browsing might eventually prove 
disastrous to it at a later stage of growth. 

36, It raay be asked whether the admission of cattle and 
goats into sandal tracts does not cause infinitely more harm 
directly to the sandal than the very small indirect sesvice it 
renders, While admitting that if does so the admission of cattle 
may be disadvantageous, { do not hesitate to record my convie- 
tion that where really successful fire protection is impracticable, 
the intrusion of cattle may make it possible, and sandal seedlings 
may therefore be saved which otherwise would be destroyed. It ia 
perhaps a case of choosing the lesser of two evils, but as previous 
writers on sandal have foreibly stated, of all the enemies that 
sandal has to coutend with, fire is the worst and the most 
dangerous, It nob onty annihilates seeds and seedlings, bnt also 
kills grown up saplings and even mature trees. Some years ago 
1 inspected a fire-protected area in which sandal trees of 2 to 24 
feet girth were growing vigorously. An incendiary seb fire to it; 
JT inspected it immediately the fire peevrrence wags reported and 
again a year after. At che latter inspection I found alniost every 
one of the treer had died after a feeble attempt on the part of a 
few to send out a few miserable shoots at the base which had 
also withered, while naturally all the younger sandal growth had 
been destroyed completely. Domestic cattle, assisted even by 
goats, conld not have succeeded even after ten years of free acceas 
to the area in destroying sandal so completely asa single lire 
had done in the coarse of n few heurs! > 

37. Before proceeding to discuss the question as to what 
extent and with what modifications the methods adopted by 
nature in reproducing sandal in ponakdded wrens may be 
followed in regenerating that species, I propose to make a short 
digression by way of «brief enquiry into the possible conditions 
under which our existing sandal areas could have come to be 
storked with it. In dealing with this subject, T shall base my 
remarks chiefly on information gathered by direct observation 
and study of the sandal tracts on the Javadis and Yelagiris and 
by making enquiries of the inhabitants of these hills. 
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38. Where do we find the bulk of natural sandal on these 
hills? We find if not in the virgin forests of which we have still 
a few stall reranants here and there, not in the lusnriant ever- 
green sholas which grace the highest peaks, nor in the heart of 
massive forest blocks away from human habitations ; we do not 
even find it on forest Jand in the proximity of such habitations, 
unless it has been tilled once by the hand of man. In fact it 
is fonnd only on lands cleared, cultivated and then abandoned to 
relapse into their primitive sylvan state. Trees of the species 
are found in appreciable numbers on the following classes of 
lands :— : 

(1) Lands now under cultivation, On such they are few and 
senttered. 

(2) Hedges of cultivated lands. : 

(3) Old fields anandoned comparatively recently and on 
which young scrub has come up. 

_ _(@) On forest lands subjected to shifting cultivation for two 
or three years and then left to reclothe themselves with vegetation, 
We tiave aueh lands of all ages, and if ia on the older of them that. 
we find abundance of sandal trees in all stages of growth. These 
comprive the largest and the best sandal areas on the Javadis 
and Yelagiris. 

(5; Narrow bejts of forest reserve hardly exceeding a fur- 
long in width and bordering on the above four classes of lands, 
Such belts are sparsely stocked with sandal which must have 
spread from the cultivated Jands very slowly and gradually. 

39. Inthe interior of dense forests, whether evergreen or 
deeidaoua or even scrub, we find Httle or no sandal. Where 
isolated patches of it exist in such localities far and away from 
existing villages, enquiries and observation have eatistied me 
thnt those patches were once the sites of deserted villages or 
abandoned eultivation. Such, for ikxtance, are the sandal patches 
of Mundapatti and Settipatti on the Javadis. From the articles 
and reports of Messrs, Higot, MacCarthy, Ricketts, Colonel 
Walker, P.M. Lushington and others that have appeared from 
time to time in the Zudien Forester and elsewhere, it is to be 
gathered that in all provinces and districts in which it is found 
natural growth of sandal is coufined mainly, if not entirely, to 
the same descriptions of lands as those on which it is found on 
the Jayadis aud Yelagiris. 

40. The foregoing remarks naturally suggest the following 
two quescions : (1) Why does not sandal occar in dense forests high 
or low? and (2) why does it confine itself to lands once under 
cultivation or to their immediate neighbourhood ? [ have already 
in this article attempted an answer to the second question, and 
shall therefore pass on toa brief consideration of the former. In 
tittural dense forests, the leaf canopy being complete, (1) sandal 
seads and seedlings ace deprived of the free circulation of nir 
and sunlight which are essential for the germination and growth 
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of the seedlings; (2) the soil being covered with a more or less 
thick layer of decaying leaves and twigs is very moist and cold, 
and consequently seeds and seedlings are damped off and Killed ; 
(3) such of the seedlings as survive or escape dampness and drip 
are suppressed by the overhead cover ; (4) there being generally 
an absence of bushy undergrowth in canopied forests. the seedlings 
are exposed to trampling and browsing by cattle and wild 
animals ; (4) when seedlings inake head in spite of the above 
causes, they ure destroyed by fies which occur almost annually 5 
(6) it is also probable that the absence of an adequate and suitable 
undergrowth deprives the young sanral of the chance of forming 
sufticient root connections with other species and thereby of 
acquiring the requisite vigour and power for it to hold its own 
in the struggte for existence. 

41, In open forests also sandal is absent, because, firstly, 
the soil being hard, dry and impervious by exposure to sun and 
rain and constant tread of cattle, does not give suitable lodgment 
for the seed; secondly, the delicate seedlings that, may come 
up succumb to the influence of the tropical sun; thirdly; 
the occurrence of fires in such forests is more frequent and 
destructive owing to the dense growth of grass and other rank 
vegetation ; fourthly, the hardness of the goil retards and ehecks 
the rapid development of its root system, and consequently the 
formation of adequate root attuchments with other species. ‘Phese 
causes, among others, are 1 think sufficient to explain the 
absence of sandal in natural forests, t 

42. In epite of the unfavourable factors mentioned above, 
it may be broadly stated that the area under natural sandal has 
been slowly and gradually extending itself in narrow belts along 
the fringes of old sandal tracts. We have clear evidence of this in 
the Denkanikotta sandal tracts of the North Salem Division. 
‘These tracts, as they then existed in isolated patches, were indi- 
eated on a stock-map prepared under the direction and supervision 
of Colonel Campbell Walker in the year 1869. We now find the 
areas between those patches fairly stocked with sandal, This 
process of natural spread of the species is no donbt very slow, 
but considering that it has had to contend with so many adverse 
influences, the progress it has made within the past 35 years 
appears hopeful and encouraging. é 

43. I now come to the question how best can we aid 
and foster the natural reproduction of sandal 2? 1 would snggest 
our following natnre in her methods of reproducing it in 
ponnakdded areas as described in previous paragraphs 1 would 
select Jands wooded with species other than sandal and valuable 
timber trees such as teak, black wood, and kino (Pterocarpua 
mavsuium) within its natura) habitat and allow them to ke 
ponnukdded for a year or two, taking care to leave uncut as 
many trees of the species much preyed upon by sandal roots 
as may be compatible with sufficient admission of light and 
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air to the ground below and the avoidance of drip. When 
the cultivation is abandoned at the end of the first or second 
year, clumps of coppice come up from the cut stools of trees and 
shrabs, Sandal seedy shed by trees standing on the lands or 
brought by birds from outside find ledgment in the coppice 
clumps and soon germinate and grow up under their shelter. 
Where the Jand is not naturally sown with sandal sufficiently 
by the above process, | would dibble in the seed amongst the 
clumps in Jane or July at the first burst of the south-west 
monsoon, If the areas thus sown are within. manayable limits, 
they may be protceted from cattle and fire. Kut if the growth 
of grass is high and dense and tnere is danger of the young sandal 
- being choked, I would allow light grazing in order to reduce 
the grass; this no doubt may cause sume damage to the sandal 
seedlings, yet it will be less than the damage by ctoking, especially 
as the coppice clumps protect them from the bite of cattle. Of 
course, goats must be altogether excluded. ‘The sandal seedlings 
will establish themselves quickly by the development of their root 
aystem which ia facilitnted by the friable condition of the soil, 
and by the formation of root-attachments with other species. If 
the coppice shoots threaten to suppress the sandal seedlings by 
forming overhead cover, they may have to he lopped to leave the 
growing crowns of the sandal free, In the course of seven or eight 
years sandal grows heyond the reach of cattle, which may then 
be more freely admitted. Of course the areas must be protected 
rigidly and successfully from fires where this is not possible 
it is better to allow grass and herbaceous growth round the 
sandal to he elose-cropped by free admission of cattle from the 
very commencement. In open and bare lands natural reproduction 
will be successful only when they are covered up with shrubs 
and bushes, whose shelter and hospitality are so essential to the 
growth of the sandal seedlings. ‘Therefore in such lands we 
must foster the growth of other plants which are its favourite 
posts before we altempt regencration of sandal by natural menns. 
44. Tomy mind the above method of natural regeneration 

of sandal is the simplest’ and the cheapest, When the same 
process is taking place in nature so successfully, I see no reason 
to doubt its success if carried ont by man. Within the natural 
habitat of sandal we have large areas of forest land stocked with 
soft wooded and inferior species which yield little or no revenue. 
We cannot utilize such lands for any’ better purpose than that 
of growing this valuable species which gives the largest money- 
return as compared with that of any other forest timber tree, 
In undertaking this method of natural regeneration it is better 
and safer to take up small areas and to carry out the operation 
efficiently rather than to undertake it on a large scale, which 
might be unmanagable, and therefore unsuccessful in its results, 

(Lo be continued.) 
Sulem. M. Rama Rao. 


Sound Advice from Bombay. 


In the Indian Forester for lust ¥ebruary amongst the 
Miscellanea there isan extract with the above heading. ‘The 
extract would have been move traly described if it had been 
headed * Unsoand Advice from Bombay,” 

The extract is taken from the remarke made by Mr F,S, PL 
Lely, Commissioner, Nerthern Division, Bombay, in’ forwarding to 
Government the Annual Report of the Couservator, Northern 
Circle, fur 1901-02, and 1 venture to say that the remarks show 
an entire lack of appreciation of the nature of forest operations. 
The Commissioner opines that the narsevies in the Northern Cirele 
are all based on a wrong principle, because “ they are mevely 
plots where seedings of such trees as teak and tanach (Ougenta 
datburqubles,) ave reared and then transplanted to sections of 
forest avea which must he of limited size even for the produce of 
abig wureery.” Now, if by sections of forest. mea Mr, Lely 
had meant “blanks in forest’ his deseriptions would have 
been accurate enough. But from what he goes on to remark 
it as evident that such was not his idea and he falls foul 
with the rearing of teak and tunnel,” becanse the Forest 
Officer ought in bis opinion to be experimenting with exotic 
plaints aud’ tess known species. The object of the marseries 
which are Iiinbained im the Northern Circle is the raising 
of pluuts that are indigenous to the country, and those species 
are selected which grow best, will best bear transplantation 
and give the best results in timber, and surely this is trae 
forester’s work. The plants reared in the uurseries are not 
contined to tenk and tanach as Ma Lely valliteratively snggests, 
bub include teak, various spec: , dussia letilulin, 
acacia calechu, &e., &e., and they are iutended for the filling up 
of blanks and not for the reaiforestation of large areas, siuee such 
a work ix too hig to be attempted with the funds placed ordinarily 
at the Divisional Forest Gificer’s disposal. Bat Mr. Lely considera 
jn his wisdom that ‘this method wonld be wel) enough for a 
private landholder who wanted to pat afew hundred of acres 
under timber, but the Goverument fuvests are far tuo extensive 
to be treated as mere pluntations.” This airy reference to the 
private landholder would lead one to suspect thut this individual 
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was in the habit of making plantations on his lands, but we all 
know that such nnfortunately is far from the case, and Mr. Lely 
might preach to him about plantations with more advantage 
than to Forest Officers, He goes on to say that © the ordinary 
trees of the country shoul|, it would seem, be regenerated by 
assisting natural reproduction and by direct sowing.” Does Mr 
Lely really think that Forest Officers do not in Bombay 
qractice the first principles of forestry, or is it merely that having 
mastered the meaning of a few technical words he wishes to air 
his smal] knowledge 2” As for his recommendation of direct sowing 
he should, in the course of his long service in forest districts of 
the Bombay Presidency, have learnt by this time that direct 
sowing on bare tracts has been attempted “ad nauseam” and 
that nothing has resulted therefrom but weariness of spirit. 

But Mr. Lely does more than merely criticise the Northern 
Circle forest nurseries. We gives us his ideas of what the 
nurseries shonld really be. He says they should be “central ” 
for each Division “if possible at Wcad-quarters and under the 
personal care of the Divisional Officer.” But in this he is not. 
origin The forest nursery at Crodbra in the Panch Mahaly 
Division is exactly of that description, © It should gradually take 
on the character of an experimental garden, where new products 
are being constantly tried and diseases and pests and other problems 
of interest being vtudied as faras may be.” It should “ also 
contain in time a complete collection of specimens of such of the 
forest products of the Division as can be turned to the use of man 
beth in the living plant and in the form suitnble for commerce.” 
Why, the Dehra Dun Forest School Museum and Garden 
wonld apparently not hear comparison with one of My. Lely's 
central uurseries! According to Mr, Lely the expense of keeping 
up sueh a nuvsery is not worth mentioning; it can be looked after 
hy the Divisional Forest Officer as part of his ordinary work, 
though how this is to be done when it is considered that the suid 
officer can only be in headquarters for five months ont of the 
, is not explained. What Mr, Lely wants isa Botanical 
Gorden, Museum and Laboratory, all maintained by one Forest 
Otficer, in each division of the Presidency: And for what 
purpose ? Simply in order thet © a stranger on entering a district, 
whether bent on science or business, would find ready means 
of learning what the forest. can produce!” Does Mr. Lely 
think that because mahogany trees, encalyptus, sal and our old 
friend Pethecolobium sainan can be raised from seed and made to 
maintain a struggling existence in a district to which they 
are nob suited, that therefore these trees are interesting as 
showing what the forest can produce, Is not a fine crop of 
healthy teak and tanach seedlings growing freely a far more 
inspiriting sight than such abnormalities ? Let his problematical 
stranger go to the Botanical Gardens at Bombay or Pooua, and 
tothe Debra Dun Museum, when bent on science or business or 
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hoth, or if he comes to a Forest Officer's headquarters, let him 
be prepared to spend a short time in the district and be 
taken into the forest and shown forest products “an naturel ;” he 
will learn more and it will cost Government nothing. 

Thave only a little more to say about Mr. Lely’s remarks, 
Tle likens Forest Reports to the “accounts of & timber merchant 
in a huge way of business who devotes himself to growing tenk 
and haimboos and selling off his stocks at. the best possible price.” 
This is mere verbiage, Has Mr. Lely ever met or heard of a 
timber merchant who grew anything ? ‘The comparison is so 
absolutely inept that it is not worth discussion. Forest Reports, 
pace Mr. Lely, do show advance yearly, and the consciousness 
of farther advance being required, but Conservators are confined 
to twenty pages of print for their reports and ordered to omit 
new suggestions or possible contentions matter since such are 
out of place in an Annual Progress Report. ‘The combined effect 
of these orders is that reports are somewhat dry reading, and it 
is therefore not. difhcult to make carping remarks about them, 
Then Mr. Lely attacks the Forest Department hecanse ‘ not 
much effort is made to meet the demands of industries that have 
established themselves if off the beaten track,” and quotes the 
match-inaking industry which “needs a certain class of wood which 
will be exlansted in a very short time, but no attempts to keep 
up the supply have been heard of.” The “ certain kind of wood” 
is Bombax mualubaricum. Will it surprise Mr, Lely to hear 
fhat the match-inakers refuse to pay Governmenta higher rate 
than 2annas per cart load for taking this wood from forest ? 
fnd does Mr. Lely think that it would be profitable to Govern- 
ment to undertake the growth of this wood for subsequent sale at 
such a price? I think it must be admitted that the Forest Officers 
of the North Circle, Bombay, are doing better work in fostering 
the growth of Mr, Lely’s despised teak and tanach. 

G. P.M. 


Roproduction of Teak in Bamboo Forests in Lower Burma. 


In an article on page 51 of the February number of the Judian 
Forester Mr. H.C. Walker appeals to Forest Officers in Burma 
to record their views ax to the hest means of supplementing the 
natural regeneration of texk by artificial means. He complains 
that Senior Officers” hold views on the subject which appear 
to him “contradictory, althongh dealing with fundamental pointe,” 
and is also apparently indignant with the Forest Department in 
Barma for not having finally decided which is the best method 
to attain the desired end, ignoring the fact that the best method 
in one locality may prove a failure in another. 

He informs us that the extraction of a large number of seed- 
bearing teak must (the italics are mine) reanlt ina decrease of 
natural regeneration of teak. This is obviously incorrect. lf 
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only mature trees are felled, and if these are judiciously selected, we 
are improving our forests by the removal of such trees and favonr- 
ing the reproduction of the epecies, Of course if all teak seed. 
bearers were removed, reproduction of teak would cease, and the 
consequences would be serious both for the teak and for the 
officer responsible. 

Mr. Walker's objections to teak tnungya plantations are 
briefly the following :— 

(1) The growing stock has to be sacrificed. 

(2) They involve eo much labour that other more useful 
work is neglected, 

(8) Artificial corditions unsuited to teak are created “ proved 
by the fact that without weeding wa teak eurvive.” 

(4) They form breeding grounds for //ybloea puera aud 
centres of contagion. 

To these objections the following replies may be worthy his 
eonsideration x— 

(QQ) Ifthe growing stock were of sufficient value it would 
he extracted and sold. But on sites selected for teak taungyas 
the growing stock would not repay cost of extraction, 

12) First it is necestary to prove that other work is more 
useful 

(3) This argument will not “hold good water.” In 
virgin forests natural conditions nnsnited to teak are to he met 
with everywhere, We see a young teak suppressed for 20 years 
until nalure comes to the relief and the dominating trees die, 

Does Mr, Walker consider that all methods of artificial 
regeneration are to be condemned if they require more than one 
initial operation ? If we manure a potato field it may produce 
more weeds, but, if the increase in value of the potatoes exceeds 
the cost of manuring and weeding, is it not soand policy to 
manure the field ? 

(4) Hybloes puera is probably a serious pest in plantations 
themselves, but until proof to the contrary is forthcoming it is 
conceivable that they form “concentration camps” and net centres 
of contagion. 

Such theorizing will not settle the question of tenk taungya 
plantations, 

In time it will be possible to collect sufficient data for enl- 
culating the percentage such plantations if properly managed 
yield on outlay, aud if it is found that they do not pay, they will 
not be extended, 

In discussing Wathon Plantations Mr. Walker, ignoring the 
fact that the soil'on which kyathaungwa is found is peculiarly 
suited to teak, takes his brother officers to task for not having 
accumulated ‘data for a eut and dried scheme when the 
kyathaung flowers” based on experiments made when other 
bamboos Hower. Is it safe to argue that, becanse myinwathon 
plantations in Vrome have proved a failure, kyathaungwathon 
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plantations are likewise doomed to suffer a similar fate? It would: 
pe interesting to know whether in the Prome plantations the 
bamboos were felled and burnt hefore the seed ripened or after. 

Mr. Walker sets up a dummy “official theory” that © natural 
regeneration of teak corresponds with the flowering of the bamboo,” 
and proceeds to demolish it with considerable acumen. Most. 
Forest Officers who have worked in teak forests in Burma know 
that suppressed teak of all ages is not infrequently found under 
the lofty shade of kyathanngwa, and even occasionally succeeds 
in piercing its eanopy, and one can hardly walk a mile in Myinwa 
teak forest, in which the hamboo is approaching maturity, without’ 
finding scores of young teak under older bamboo. 

Nr. Walker disensses the “theory” that snppresse? 
teak under hamboo survives when the bamboo flowers and dies, 
and competes successfully with the young hamboo growth that 
springs ap. He says “ there are several objections to this theory 
and no methods based on it.” His meaning is obscure. If he 
means that the “ theory "is incorrect and that no teak survives, 
it seems doubtful whether many Forest Officers in Burma will 
agree with him, It would obviously be difficult to select. areas 
for the establishment artificially of such advance growth, as al- 
thongh we know the flowering periods of many species of bamboos, 
we rarely cat ascertain when they last flowered in aay "particular 
locality in Burma. 

Me. Walker describes what he considers to be the bert method 
of supplementing natural regeneration of teak by artificial means 
at considerable length, and apparently would recommend its 
adoption in all bamboo forests (where teak is indigenons) regard~ 
Jess of the locality, His method may be described as dibbling 
assisted by improvement fellings, He does not claim iv have 
invented the method, which he says dates from “ the earliest 
times when forestry was first taken up in Burma; ” but he complains 
that the ‘method’ has not yet been brought to a high pitch 
of perfection.” It is difficult to see in what way Mr. Walker's. 
theories, if reduced to practice, would differ from similar operations 
carried out for several years in Burma, The varied nature of the 
forests in which such operations are carried out makes it almost 
impossible to Jay down rules except on the broadest lines. ‘The 
usual method is to take advantage of all natural gaps for dibbling 
tenk and to create others artificially by felling and lopping inferior 
species, Mr. Walker bas probably snperintended such operations 
while in the Prome and Tharrawaddy Divisions, and it would be 
interesting to know what were the results of his methods. 

Finally, I would thank Mr. Waiker for his interesting article, 
but might’ an admirer of bis courage in publishing lis views 
stiggest that the value of his article would not be impaired if he 
omitted general statements suitable for test. hooks for beginners, 
eg., * Problems of light and shade as they affect tree-growth require 
careful observation. On a typical sample plot.. ad neuseuin. 
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T cannot claim to he a * Forest Officer of experience,” but if T 
have succeeded in setting Mr Walker's mind at rest on one or two 
points, I feel [ shall not have usurped your valuable space in vain, 

Bassin = 
15th May 1904, L. U. Davis. 


The Aforesation of Great Britain. 

Mr. Stebbing’s letter on the subject seems ta me more forceful 
than illuminating. ‘The subject js one I pretend to no intimate 
knowledge of, but take some interest in professionally and from 
hearing ‘it recently so much discussed at Home, : 

The majority of the House of Commons are very practical 
men, and I believe among the land-owning class, which form the 
majority, a gond deal of interest is taken on tha subject. I 
fear that Mr, Keir-Hardie’s proposals, however practical they 
may seem to Mr, Stebbing, hardly appealed to the commonsense 
of the House. 

Re-afforestation is generally admitted to be an excellent 
policy, but there are important questions of ways and means which 
have to be considered before the policy can be adopted. 

If you were to consult the proposer, the practicability of his 
scteme would be exemplified by an increase of the incame tax 
to meet the cost of his proposal, which U think has less reference 
to the need of forests than to the need of the working man, 

Personally { doubt very much whether afforestation would 
affect the problem of the unemployed, The garden of 
England may have charms for the London loafer in September, 
but “the long winter months” is quite another thing. ; 

I know the country better than the town, and there is scarcely 
a place 1 know in it where labour is not to be had for the asking. 
‘fhe trouble is that nobody asks for it. 

What Mr, Stebbing describes as the two great fallacies 
Mr. Long’s argument, seems to me to have some gering of sense. 

No atforestation on a large scale ever has been attempted in 
Great Britain, and the fact that Great Britain has therefore been 
very foolish and will pay heavily for its folly does not dispose of 
the difficulties in the way. 

It has also heen the custom to leave remunerative works in 
Great Britain to private enterprise, and it will not relieve Mr, Long’s 
difficulties to learn that in India this is not the case. 

Retired Indian Forest Officers could doubtless bring much 
useful experience toward the solution of the qnestion, but it is 
money more than experience that is wanted, and retired Indian 
Forest Officers are in that respect seldom a valuable asset. 

On the whole, however, Lagree with Mr. Stebbing thal Mr. 
Long's answer goes deeper and is more serious than Mr, Kei 
Hardie’s question necessitated. 
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A Mothod of Killing Padouk. 

Some of yonr renders might be able to confirm the following 
eprions method of killing Padouk. 1 have not yet caught an 
offender or tried it experimentally : — 

In this and the neighbouring districts there is a great domand 
for Padouk of from 2 to 3 feet girth to make naves, and I had 
nlways wondered how there were enough naturally dead trees of 
this girth to supply the demand, no licenses being issued for 
xreen trees, The other day [ was informed that af a. splinter of 
Thitsi (Melanarkoea ap.) was driven into the heart of a Padouk, 
the latter would Jose its bark in a month or so and die, apparently 
naturally, As all the projecting parts of the splinter wonld be 
cut off, the enuge of death would be almost unnoticeable. This 
method is said to be well known to all the traders, and if true, 
accounts for the number of dead trees, 

My informant also told me that there was some recent 
method of killing teak, but this was not generally known, and he 
had vob found ont what it was. It would be a useful piece of 
information if any one could supply it. 

Snuweno: 
19th May 1904, 


: H. Cakrer. 


: Bugenia occidentalis. 

The following should be added to the deseription of Fugenta 
occitentulés fignred and described in the May wumber of the 
Lidion Forester : 

It was provisionally placed under F. polypetala, Wight, a 
tree from Chittagong and Burma, from which it differs by the fewer 
petals and the absence of bracteoles at the base of the calyx-tube.” 

QuiLon : 


25th Muy 1904, T. F, Bourtittoy. 


Provision for the Employment of Forest Officers on Foreign 
Service. 

In the reorganization scheme of 1891 three appointments were 
ineluded in the ewdve of the Imperial Forest Service lo provide 
for tie deputation of ufficers on foreign serviee, and in. 1901 two 
additional cadre appointments were sanctioned. Of late, the 
demands on the Forest staff for foreign serviea have inereased, 
and, on the recommendation of the Governor-General in Council, 
four additional cadre appointments, thus raising the number 
temporarily to nine in all, have now been sanctioned by His 
Majesty's Secretary of State for a period of five years only, from 
the ath April 1904, before the end of which period a further 
report is to be submitted. The additions will be made in the 
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lowest grade; and should the foll number of officers allowed for 
foreign service not be so employed, the oilicers in exeess will he. 
shown as supernumeraries. When deputations are made the 
officers actually deputed will, as heretotore, be seconded on their 
own provineial lists, and the supernumeraries will be absorbed 
in the course of the provisionally substantive promotions, 
Arrangements have been made for the recruitment of two canii-~ 
dutes in each of the years 1901 end 1903, in addition to the 
ordinary number of eight recruits, 
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V-SHIKAR AND TRAVEL. 


A Digrossion and an Incident. 


The Indian Forester includes “ Shikar” among the topics to 
which its pages are devoted, and astranger finding a volume in bis 
hands for the first time would surely be surprised not to find a fair 
share of cach month's issue claimed by what he would rightly 
suppose to he the Forest Officer's principal recreation, Yet it is 
but seldom that a“ shikar ” contribution finds its way into the 
Forester. ‘This is presumably due to a general recognition of the 
fact that “ shikar,” although the best and most absorbing of sports, 
ig apt tomake the very dullest reading that can be found ; unless 
indeed the events described are quite out of the ordinary run or 
“the writer hns the special knowledge of his subject and that gift 
of the few which have made afew “shikar” books so fascinating. 
“Yoo ofien the © shikari” who rushes into print is a novice in the 
first glory of his first tiger, a hopeless egotist or one paid by the 
column to fill up the pages of the “ Field,” whose thrilling descrip- 
tions are only surpassed by necounts of football matches played by 
unknown players at unknown places. How well do we know 
those closely printed Jinee describing for the ‘nt’ time the eamp, 
the shikaris, the ¢ Khabar’ (generally apelé kabher), the line of 
elephants, the stops, the tiffin, the moving grass, finally the death 
or eseape of the mighty ‘stripes’ himself or the more wily ‘spots.’ 
Occasionally the literary sportsman, to give his expeditions a 
preater air of the real thing, will entertain us with a long account 
of a blank day. 

Thus if the mengreness of the “ Forester ”as regards “shikat"? 
is sometimes a matter for regret, it is also something to be thankful 
for, and it is therefore with considerable diffidence Ubai I oarrate 
an incident of recent occurrence, in the hope that its comic side 
may be its excuse, and that it will encourage all sitters in machang 
to sit on, however bopeless the outlook, 

McEluire and [were in camp together. I must not omit 
to state that MeH)nive is one of those of whom we stand in awe 
vulgatly known as a‘ boss.” We were busily engaged one morning 
After breakfast in the pursuit of the flying docket, when a shikari, 
not in our employ, came in to announce that two cows had heen 
killed from the same herd about seven miles away. His informant 
wasasimple-minded herdsman whom we found en the spot on ony 
arrival and who conducted us at once, a short distance among 
dense undergrowth, to a very promising looking kill, evidently 
that of a tiger, It had been’ recently killed, @ small portion had 
been eaten, und it was excellently hidden. ‘There, in a good 
position, at about 8-30 rm, McEluire was established. The 
shikari had come away too quickly to fully investigate the story of 
the simple-minded one, and for our next move we were entirely 
dependent on the latter. On being arked to disclose the second 
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Kill he showed a suspicious vagueness, but urged on by the others 
he set forth to find it, We wandered along for a considerable 
distance, getting vagner and vaguer, until at last it beeame evident 
that our guide was going nowhere in particnlar,and we came to a 
stop. The “ shikaris” took the herdsman ontside the forest ro that 
he might take a general view of the situation and endeavour to 
recollect something. After a prolonged interval they returned 
with the statement that they liad found the kill, and again we 
proceeded a long way in what I perceived must he more or leas 
the direction in which we had come. I was on the point of giving 
up for fear of spoiling sport, when we came on the kill, a thing of 
loose skin and hones, eyed greedily by valtures from surrounding 
trees, JL[aving come so far I determined to pass the time till 
dark hy sitting over thia untempting morsel (Tf speak from the 
tiger's point of view too), soa machan was qnickly tied up, and 
by 4-45 I was sitting quietly watching the vultures and wishing 
it was time to go. So sat for eome three-quarters of an honr, when 
a deafening report seemed to coma from just hehind my ear, 
jumped as if the bnilet had hit me, and for a second wondered tf 
my rifle had gone off. Looking round [saw a small puff of smoke 
hovering over tree not 20 yards away! Soon [heard the mavea 
ments of a heavy animal, then two more shots, and then a shout 
from McEluire that the tiger was dead. MeEluire had of course 
seen and heard my return and installation, and his thonghts were 
hitter, but he wisely elected to keep quiet and see the matter 
through, thongh hope was all but dead. 

Whether the vultnre-eaten cow was really the second kill or 
an alder one, how it was that wedid not see the vultures on our 
first arrival, and whether there really ever was a second kill of the 
aame date as the first, are points which were never settled, 


SoneLwa, 


TIE INDIAN FORESTER. 
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Proportionate Pollings in Sal Forests, 
A Tunoxy, seme SuGcesrions, aNp 4 Mernop 

I. We have followed the series of articles which appeared 
some time ngo in the “ Indian Forester” with interest, and are 
now enconraged to add our quote, not with any idea that we 
are offering the solution to the problem by any means, but in 
the hope that our suggestions, such as they are, may serve as a 
means to that end, and in the belief that our theory is at least 
arguable, though douhtiess many kind erities will speedily show 
it to be as untenable as its predecessors, 

Taking certain Indian working plans as our starting-point, 
it seems to us that in many cases their great defect lies in the 
fact that they have an unstable basis, and that too often an eln- 
borate aystem is drawn up which rests on the very shallowest 
foundations, super-imposed on the most hyperthetical of grounds. 

In other words, they start to deal with an abnormal forest 
almost invariably, and end almost as invarinbly hy leaving it only 
a few degrees, if at all, less abnormal at the end of a period or 
a rotation than jt was before. 

This is due to several errors, the initial one, we would sug 
gest, being often the want of a definite objective, and the failure 
to institute any real compnrison between the actual and norinal 
growing stocks of a forest. 

It requires little demonstration to show that in ninety-nine 
cases out of a handced a work commeaneed with no definite nim 
is hound to be a failure. This, we contend, is their position, 

The remedy, theoretically, is simple. Our one aim to be 
kept always in view should be the gradaal creation of a normal, 
in place of the present abnormal, growing-stock, That no work. 
ing plan can theoretically he sound which fails to institute a 
comparison of some kind between the actual and normal growing~ 
stocks of a forest, is we take it an indisputable axiom, 

‘This comparison should form the basis of everything, and 
it is on it alone that the futnre of the forest rests, We all know 
and recognise the forester's three great maxims or ideuls, the 
creation of a normal growing-stock, a sustained annual final 
yield, and the utilization of (he annual increment; but too often, 
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while our intention isto remember them, we forget or ignare 
them, ‘The first represents the desirable but unattainable, being 
of necessity idealistic, and we must content overselves with it 
good imitation of the real thing, preferably as “mule in 
Germany.” 

The second is attainable, but not always desirable, while 
the third is both desirable and attainable, s 

We say the second is attainable but not always advisable, 
since we shall often be cailed upon to decide the respective 
claima of aylvicultare and finance in’ this respect, and it iv as 
well to appronch such questions in a broad-minded way, when 
we may rensouably hope to effect an honourable compromise 
if nothing more. 

With regard to the third we should not forget that the 
increment alone renders the yrowing-stock an aclive capital,” 
and while removal of too much is worse than removal of loo 
little, hoth are heinous erimes. 

Even here there can be no hard and fist rule, Cireamstance 
must be our master ; and wistle on one hand we may be called 
upon to cut over Woods showing x poor increment, so. as to 
replace ther as soon as possible with more vigorous growth, on 
the other we must beware of eutting over vigorous woods pre- 
mnaturely, nor must, we retard cutting incompletely atocked woods 
for sentimental reasons. 

‘This brings us to the qnestion of Normal Growingestock, and 
how best to altain to it or thereabouts is the problem we set 
before oarselves in this article, 

Now with regard to our first. object. of management, the 
creation of a normal growing-stock, we would draw attention to 
the fact that the latter, while valuable as a means to judge the 
capacity of a forest to yleld a fixed retum for a certain period 
of time, is not absolutely essential to know, or at any rate not 
inore than approgimately. Indeed, it is not even desirable to 
know if, if we intend to take it too seriously and as anything 
except a useful theoretical guide. 

For, provided we can maintain the normal increment or 
render the abnormal increment normal, and establish a normal 
series of givth-gradalions, the growing-stock must uatomatically 
fall into line with other couditions and itself become normal. 

Jlence our direct affair is with abuermal increments and 
girth-gradations, 

Indeed, were we blindly to follow the dictates of a numer ical 
ov volumetric nortunl growing-slock, we might seom find ourselve 
ab an impasse, as it is possible, lo take au extreme cise, to have 
the normal growing-stock on the ground as a whole as far as 
volume or numbers are concerned, and still not have the proper 
jroportion of mature treex—indeed, there need nob be a single 
nature tree on the ground the deficit in which im any clays is 
inade up for aad compensated by excess in the lower classes. 
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Hence let us not. prt too great a trust in “normal growing- 
stocks,” 

But that it is a useful guide is undeniable 

Then, with reyard to or second object of management (a 
snstained annnal yield), At present what is the case? Most 
working pling snecessfully burke the question hy practically 
saying “Sufficient unto the day is the evil thereof,” They 
arrange for a move or less sustained annual yield for the first 
period, of perhaps twenty yeuts, and rest content. 

Perhaps they go so far as to hope that at the end of the 
period the growing-stock will have generally improved, or say 
tao non-cominittal way they expect so many trees of each of 
the npper classes will be on the growl.” At hest they sucessfully 
prevent over-expluitation and in thoir eagerness to do what is 
right forget the opposite but nune the less insidious evil, that 
of under-cutting. 

Over-cutting has heen long a forestry shibholeth, and with 
reason enouuh, since ever since the Forest Departinent was started 
almost, we have been fighting to prevent it and to re-establish 
forests partiaily or wholly ruined by too heavy fellings in the pnsb, 

Muny ingenious checks to overex ploitation have heen devised, 
such ag to fix the area of the anunal coupe or the maximun 
ninmber of trees to he felled. But these were not enough, and 
we were compelled to fix a certain minimum girth, helow which 
no tren cauld be vat, when, by dividing the total number of 
first-class trees hy the number of yeara required to replace 
them, we obtained the masimam ‘number of trees ib was 
permissible to fell annually, 

‘Theoretically, again, this is correet, but in practice if would 
be likely to result’ in an infringement of our second object of 
Management, aud would mean a fluctuating yield. 

To avoid this we may revort to the ‘attilice of sub-periodic 
blocks, and so arrange these as to give us av neatly as possible 
an eqnalised annual or sub-periodie final yicll. If'we wish to go 
astep farther we may try and eombine thia with more or less 
annual sub-periodie coupes, hnt this is merely a matter for 
convenience while the former ia neecasary. 

If an area cheek is adopted, it should give minimum and 
maximum areas of annnal coupes to allow of elasticity in felling, 
within sub-periodic limits, to meet possible flucenations of the 
market, ‘This is where our working plans too often fail. With 
commendable dexterity and foresight, and. often hy means of 
weird formnla or figures, they successfully prevent ‘any fear of 
over-cutting and consider, when they have taken ont all first class 
exploitable trees within the peviod, whether more or less than the 
normal number, they have done all that is required of them, 

But what about the proportion or percentage of trees in 
each class which never for various reasons attain to the next 
higher class, the forest drones ? 
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Again, what about possible surplus growing-stock ?. Unless 
we take ateps to remove Uese superiluities of the forert, which 
are likely, tov, to prove a remarkably powerful asset at tines, 
we are under-cutting. 

There 1s, too, the converse, where we have a deficient. 
growing-stock and annual increment. 

Here proper nursing is required to restore the normal growth, 
Hence we see at once that some comparison between normal 
and actual growing-stocks becomes absolutely essential ; and 
nt present go far as we know no mich corparison exists. 

But our present concern is wilh the superfluous quantities. 
What are they doing at present? Simply deeaying or occupying 
apace that might he utilised better to give much required 
light and erown-freedom to others, to relieve over-congested_ parts, 
and to make room for more promising individuals. Ry not 
utilising them we are tying np our capital, losing legitimate 
interest, 

But how aré we to know what trees to remove? We cannot 
hope to point out each invididual tree as certain never to attain 
to the next highest class. A tree which is dominated now hy 
another when the latter comes out may possibly shoot up to 
take ita plice. We will for the moment leave the attempt 
at answering this to take it up in its proper order later on. 

‘There is no attempt made to calenlate the normal growing- 
stock and compure it with the real growing-stock, and to carry 
out fellings in such a way as will result not fortuitously but 
designedly at the end of the period or rotation in the 
growing-stock having been perceptibly brought nearer to the 
normal growing-stock by a series of earefully promoted fellings, 
which must eventually lead the abnormal increment over to 
the normal, and enable ns to attain to the full utilisation of any 
surplus stock, or at least of the annual increment provided 
only both growing-stock and inerement are not “below par,” 
whon “improvement thinnings” rather thin selection fellings 
would best meet the case. 

The very natural result of this policy of laissez-faire ” 
has sometimes been that not little has been left standing except 
the lower classes of trees in many of the sal forests. 

True, these cases apparently have been the result more of 
injndicions ‘improvement fellings” rather than of ‘selection 
fellings,” and with area and no girth-check, but while there the 
mistake was over-eutting, elsewhere it has heen under-cutting, a 
lesser evii perhaps, but none the less an evil for all that, Small 
wonder either that such should have been the case, when 
unscrupulous people tried to obtain ‘sustained yields” from 
« improvement fellings” in partly ruined forests 

But our quarrel is with selection, not improvement: fellings, 
and onr concern with normal growing-stocks and proportionate 
fellings. 
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Having explained the general prineiples on which we would 
base our working-plan prescriptions, we will now proceed to 
enunciate our theory and to demonstrate what appears to us to 
be an arguable and possible method of earrying out proportionate 
fellings, hy trying to show that, if there are no actual data 
ayailable as to what the proportions of the girth classes in a 
“truly normal” forest should be, there is at least material to 
hand of a sort, only waiting to be applied. 

More Ligue, 
(To be continued.) 


Notes on Sandal. 
(Concluded from paye 362.) 
VIL.—ARTIFICIAL REPRODUCTION, 


45. Tur question whether the existing natural sandal areas 
enn be relied upon to produce all the sandalwood that is con- 
sumed annuaily, or whether it should be supplemented by artificial 
plantations to meet the demand, has been dealt with at much 
length by more experienced hands, but xo far as Tan gather a 
definite and precise answer has yet to be given. I do not propose 
to enter into that diffieu!t question here, but shal! merely remark 
in passing that provided natural reproduction is encouraged and 
fostered in a proper manner, there will be little necessity to resort 
to costly artificial plantations, 

46. So far as our experience of the existing sandal plantations 
in Mysore, Coorg and the Madras Presidency goes, 1 believe the 
general consensus of opinion ig that they have proved a fuilure, or 
at any rate that they are nota success, notwithstanding that afew 
plantations in the neighbourhood of Bangalore are snid to be 
otherwise. The plantations in Coorg and Mysore seem to have 
been very promising up to the age of 10 or 12 years, but to have 
shown signs of failure after that age. In most enses I believe the 
sites selected) were bare open lands. ‘This was a serious mixtuke, 
committed throngh ignorance of the life-history of the sandal, 
When young the sandal was probably content to live on the 
nourishment furnished by the roots of grasses and other her- 
baceous growth thut covered up the open lands. As it grew older 
the sernty nourishment its pymy host could fornish was quite 
insufficient for ils growth and development. ‘The anpply of 
plynt food was further diminished by the weeding out of all 
herbaceous and shrubby growth that came up in some of the 
plantations, and this proved a greater mistake than the initial 
one of selecting hare localities, and to it J attribute the failure of 
plantations afier the age of 10 or 12 years, 

47. In thia connection two question arise (1) can sandal 
he prawn success/ully profiiubly in’ plantations? and 
(2) if so, under what condition? “As regards the first we may 
answer it in theaflirmative without hesitation. Even away from 
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ita natoral surroundings Thave seen sandal growing vigorously 
and produeing good scented wood in the hedges of yardens, in the 
compounds of Imugalows, and in the neighbourhood of cultivation. 
1 would mention that Phave noticed this in many pliees, and 
among others, in the Salem ‘Town ab an elevation of 950° fect, 
Kallavai iu Cttankarai ‘Taluk and Jagadeyi and Burgar in Kristi- 
nagiri ‘Taluk of the Salem District, the last three being at an 
altitude of about, 1,300 feet only. ‘There is therefore no reason to 
doubt its possible successful growth in plintutions formed within 
its own habitat, provided of course all the favourable conditions 
are present. What those conditions are, the reader will doubtless 
gather for himself from iny previous remarks regarding “ ratural 
reproduction.” 

48. Although L have had no practical experience of forming 
sandal plantations, yet Fhave ventured to submit for the consider 
ation of Indian Foresters some ideas which have suggested them- 
selves to me on the subject. They may be arranged under the 
following three main heads: (1) choice of loenlity ; (2, method 
of stocking ; and (3, after-treatment, 


Bi 
(1) Choice of Locality. 

49. Unless a plantation of sandal is undertaken on a small 
scale purely foc experimental purposes, the choice of locality for 
ite formation and growth on commercial principles must, of 
course, he limited for ohvions reasons to the natural habitat of the 
species. In selecting the site for a plantation, the following 
factors shonld he considered :— 

(a) Condition of the site wooded or bare; (6) drainage ; 
(e} aspect 3 (a) altittide 5 (2) soil. 

As regards (a), a site wooded with indigenous specios of 
trees and shrubs, especially those in whose society the sandal is, 
by experience and observation, found to produce the hest quality 
J the largest quantity of scented wood should be preferred to 
bare land. Although we have as yet uo positive proof that the 
associates of sandal influence the development of scented wood 
in it and that some of them do s0 ina much greater degree than 
others, yet [ believe strongly that snch is the case, What: 
appears in paragraph 2 of Mr. A. W. Lashington’s, article on page 
114 of the “Indian Forester” of March 1903 and in’ paragraph 
14 anyon of this article, may ba taken as sufficiont, though 
admittedly. tao slight and ineouc to he classed as scientific 
evidence to justify my belief, w is further based on my 
general observations of sandal trees in different parts of the Salem 
District. The scientific determination of the important and 
interesting point in the life-history of sandal is more the work of 
specialists with the reqnisite knowledge and means of conducting 
investigation than of practi foresters, ‘The latter can, however, 
collect. useful information in the field by observations as to what 
species of plants influence the development of scented wood in 
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vandal in greater or lesser degree than others, and if would be 
well worth the trouble of all Forest Officerz to do this who lave 
sandal forests in their charge, 

Now to return to the subject of the condition of site, my 
reasona for selecting wooded in’ preference to bare land will 
be found in the remarks on “Natural Reproduction.” When such 
land is selected, the growth on it must be felled, lenving here and 
there a few trees and shrub, and the land then ploughed ap. 
Where ploughing is not  preeticable the soil must he worked up 
hy digging with the land, | [fa wanded site is nf wwailuble and 
hare land has to be taken api it sliould first be clothed up with 
vegetation before plinting or sowing is undertaken; this cam be 
‘done quickly by first ploughing the land and sowing seeds of 
indigenous species of trees and shrubs, “When these auxiliary 
species have come up well, then the land may be sown or phinted 
with sandal. ‘The ploughing of the ind is required only where 
the soi! ia hard and dry, but where it is naturally friable and louse 
this operation may be dispensed with, 

(bh) Drainage -Sandul does not occur in nature in waters 
logyed localities, or at any. rate it does not thrive on them. It 
wants well drained soils, and therefore any site selected for 
plutabion must have good natural drainage.” A gently. sloping 
lami is preferable to n flat Jevel one. 

(c) Aspect —As far ax my observation goes, the influence of 
aspect on sandal is much grester than Mr. P.M. Lushinuton is 
inclined to believe, vide the last para, on page 9 of his & Notes on 
the Sandal Tree in Southern lodia.” The eastern and southern 
aspects ace distinctly more uufavourable than other aspects: unless 
they are sheltered’ hy higher ranges or ridges of hille Western 
and northern aspects appear to be more favourable, and where 
possible [should setect a locality with oné of these two aspects or 
any variation of either. It is trae that sandal occurs naturally 
IL aspects, but on eastern and sonthern ones it is less pro- 
ising, expecially at lower elevations. I have seen very good 
natural growth of young sandal in the inner Javadi Reserve of the 
Salem District on a steep castern slope at an altitude of 3,600 feet, 
but here the hill-side is very well wooded and the leaf-eanopy is 
almost complete, so much so that the direct rays of the sun rarely 
reach the ground, while there is plenty of infiltrated Hight. This 
is exceptional rather than general, as [have hardly seen a like 
instance elsewhere on the Javadis. 

(1) Altitude.—Since the ehoice of locality is limited to the 
natura) habitat of sandal, it is perhaps superflaons to deal-with 
altitude here. Nevertheless, a few remarks seem to he called for 
as the range of elevation within which sandal is fonnd to grow 
in the Salem District varies from 950’ | Salem town) to 4,600' 
(Shevaroy hills) above sea level. ‘These are donbtless extreme 
altitudinal Kmits within which sandal plantations may prove 
successful; but the ucrmal limits within which the bulk of 
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natural sandat occurs varies from 2,000' to 3.700' on the 
davadis, Yelugirix, Melagiris, and Javalngiries; [ should certainly 
select a site between these limits approaching as much as possible 
to 3,000' and above rather than beiow it. 

(e) Soil. - Sandal is rarely ever found in purely sandy, clayey 
or marly soils, Lt occurs m rich deep friable loams and also in 
very stony dry soils; its growth inthe former is rapid and 
luxuriant, and trees attain considerable dimensions, whereas on 
the latter soils it is slow, stunted and the tree rarely attains 
mora than 24° girth. [have found the best growth of sandal 
ondeep ferruginous red Joams with a moderate adimixtrre of 
stones. On such soils, trees of 3° to 5’ girth are common. For a 
plantation, it is desirable to select such red Joams. ‘Trees grown, 
on poor stony and dry soils are believed to. yield more highly 
scented wood than thove grown on rich deep soils. ‘There appears 
to be some reason for this belief, but it is for further observation 
and study, as also the question whether by a judicious and 
careful gelection of the associates for the sandal, the richness 
and development of the scented wood cannot be improved on 
deep rich soi As observed by Mr. P.M. Lushington, trees 
grown on rich soils produce aye for age above a certain limit a 
mach larger quantity of scented wood than those on poor dry 
soils, and this is an important point to be remembered in selecting 
the soil for w plantation, 

I have omitted to deal with the climatic conditions favour- 
able to sandal, because the locality to be selected for a plant. 
ation being within the Anhited of the species, its climatic require- 
ments presumably exist there. Moreover, these conditions are 
fully dealt with in Mr. 0, E, Hutchins’ note on '‘ Sandal ” publish- 
ed in Vol. X of the * Indian Forester,” and 1 have nothing more at 
present to add to his remarks, 

(2) Method of stocking. 

60. Under this head we may breifly consider (1) 
preparation of the ground; (If) composition of the crop; 
and (III) mode of stocking! In respect of (I) [have already 
suid that where the soil is hard, it requires to be loosened 
hy ploughing or digging. If it is loose and friahle, it 
seems sufficient to merely scratch it up in small patches of, 
my. 6" square and 2” or 3” deep under or amidst clumps of 
coppice bushes or scrub, In my opinion it is unnecessary 
to dig costly pits of one yard cube, as was originnlly done in 
Mysore, nor need we dig pits of larger dimensions than 6” 
square, as above recommended. Apart from the costliness of 
pitting, there is the risk of preventing or retarding quick forma- 
tion of root-connections between the sandal and its associates 
by sowing or planting in the centres of larger pits. Where ball 
planting it resorted to, which L would do only asa lust resource, 
pitting will become necessary, and even then the pits should he 
just large enough to hold the balls of earth with which the 
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seedlings are transplanted. If dibhling in of seed is the mode 
of sowing adopted, no previous pitting or scratching in friable 
soijx appears necessury, all that is required being a hole made 
with a pointed stick und the seed dropped therein. 


{IL} Composition of the erep. 

dl. From what has been already stated under “ Root-parasit- 
ism” and elsewhere in the conrse of these notes, it will be 
readily understood that the sandal is of all tree-species the most 
unsuituble to be grown as a pure crop. This was recognised so 
far back as 1884 by Mr, D. E Hutchins, although he was then 
doubtful about the root-parasitism of Sandal aud recommended 
amixture of other species with it on other grounds, vide page 
of his article on * Sandal” already referred to. » Nevertheless 
in the earlier sandal plantations it was plented pure, and with 
what lamentable results we all know now, With our present 
knowledge of the life-history of the sandal the mistake could 
hardly be repeated. As to ‘what species are the most suitable 
to he mixed with the sandal, we are not yet in a position to make 
a full and precise statement, investigation being incomplete. But 
we have already a long list of associates to which I may now 
add Citrus auantiom, Clausena indica, Dalbergia paniculata, 
Derris scandens and Cocos nucifera, with all of which it has been 
aince found that sandal forms intimate root connections. Qut of 
this long list I would select the Albizzias, Acacias, Dalbergias, 
Ingas, and Pongamia and climbing Papilionaceous plants of the 
Legaminosee ; the Zigpyhus and Sacutia of Rhamnew ; Premnas, 
Vitex and probably ‘Teectona of Verbenacem ; the Anonas, Uvarias 
and Polyalthias of Anonacere ; Litseas and Alseodaphne of Laur- 
ace ; Citrus, Clausenas, Limorias, Atlantias and other genera 
of Rutacew ; Melias and Cipadessa of Meliace ; Cadrainas, 
Streblus, and Holoptebea of Urticaceso ; Wrightiss and Curissas 
of Apocynacew ; Thespesia of Malvacee ; Date and Coconat 
pals of Palme, and Bambusee of Graminew [ mention 
thexe specially because J have found their roots largely nttacked 
by sandal, This list will, doubtless, be considerably modified as 
our investigations make further progress, [t need hardly he 
mentioned that as far as possible the auxiliary species selected 
should consist of species indigenous to the locality and capable 
of enhancing the value of the plantation by the timber or 
other produce they yield. I should not depend upon only one 
ortwo kinds of associates, but would have as many different 
species as possible. 


(UI) Alode of stocking. 

52. Mr. 1D, EF. Matching has given in his note already 
referred to a detailed description of the two principal methods 
of stocking, namely (1) sowing iu sifu and (2) planting, which 
were tried ina variety of ways in the Mysore Provinee. The 
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results of these operations as reported by the late Mr. Ricketts 
and Col, Campbell Walker are given in full in Mr, P. M. 
Lushinton’s notes, which also contain the results of similar 
operations conducted in Coorg and elsewhere. From all that has 
been written on the subject, one gathers that the artificial repro- 
duction of sandal .has not proved a success. Whether this ie 
due to something inherent in the species which prevents its 
artificial regeneration or whether it is due to faulty systenis of 
sowing and planting adopted, it is difficult to determine with 
the data available, My own idea is that there is nothing in the 
innate nature of the sandal itselfto prevent its regeneration in 
a plantation, provided its peculiar root-parasitic habit and its 
requirements in consequence of that habit are duly considered 
and provided for. 

Of the two modes of stocking I think sowing in situ is 
preferable to planting for these reasons—(1) its cheapness ; (2) 
its being more in accord with the method adopted by mature 5 
(3) its freedom fiom the risks of damage to the young roots of 
sandal and their root-connections with other plauts ; und (4) 
freedom from watering. I believe the Mysore and Coorg Forest 
(Officers have given up planting altogether and are adopting the 
method of sowing in sié. Which of the several modes of sowing 
broadest, or in patches, or by dibbling in, or a combination of 
any two or all the three shoul be adopted, is a matter for local 
conditions and circumstances to decide, Whichever the method 
adopted, the sowings should be amidst or under the shelter of 
serub or bushes, and never in the open. The operation should 
be tione at the first burst of the south-west mousoon, generally 
May to July, so that the young seedlings may have a good start 
before the succeeding hot wenther begins, 

If the site contuing natural sandal trees scattered over it, 
root-snckers may be encouraged to sprout up and supplement the 


seedling crop by exposing and slightly injuring their root 
here and there. 


(3) After-treatment. 


53. IT should strongly object to weeding of any kind if 
that term includes pulling up by the roots, It isa most dan- 
gerous operation in the case of sandal, which establishes very 
early root-connection with surrounding vegetation. If there is 
danger of its being choked up, the surrounding growth should be 
cut back above the ground, taking care not to disturb the roots 
and not to expose the seedlings to the sun. More than this is 
quite unnecessary and probably injurious. As the seedlings 
grow their crowns require to be free while their stems necd 
shelter, and all our after-treatment operations such as cleantags 
and thinzings should be limited to atford these facilities. Pruning 
is hardly necessary, and must he avoided unless it could be done 
skilfully, as otherwise there is greater danger by doing it than 
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from no pruning at all. Of conrse, the plants should be freed 
from climber, which should be cut back but not grubbed up. 

‘The young plantation mast be rigidly protected from fire 
and catile, but if the growth of grass is dense and likely to choke 
up the seedlings, either the grass must he cut off or light grazing 
allowed. Ina well formed plantation, with the ground adequately 
sheltered hy the auxiliary species, the growth of grass should be 
ata minimum, 

54, These notes do not profess to be either complete or 
altogether original. { have ventured to submit them to the 
rendera of the “ Indian Forester” hecause I feel that there is much 
more yet to he learnt of the life-history and aylviculture of 
this most valnable of all {Indian Forest trees than we already 
know. Should this article excite further discussion of the subject 
in all ita aspects and lead to definite and precise conclusions, [ 
shal} feel fully rewarded, 


Came Tiruparur: | M. Rasa Rao. 
16th Aluy 1904, 


A New Termite in India. 
Termorsis Rapciirrel—-N. sp. 

Tis new species of white ant is of considerable intereat to 
Forest Officers in the Himalayas. It had been known to exist 
for many yeara by the author, and about two years ugo I sent 
specimens to the Editor of the “ Indian Forester” for identification, 
but owing to the rather damaged condition of the specimens thia 
could not be cone. Last year Mr. Wroughton, late of the Indian 
Forest, Service, visited Kashmir, and [ pointed out where to find 
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the termite, and told him all 1 knew about them. Mr. Wronghton 
then, apparently, sent the specimens he collected to M. J. 
Desneux (Bruxelles) for identification, and the following deserip~ 
tion is from his pen. M. Desneux had unwittingly named the 
species after Mr. Wroughton, but this will now be altered, ‘This 
termite ean be found, in Kashmir, on almost any fairly old 
hine Pine (pinns excelsa) stump by removing the bark at the 
foot near the ground. ‘The ant does not conatruct earth mounds 
like those made by termites in India proper. At present very 
little is known of this highly interesting species, bot I hope 
to make further investigations this year. As it is the only 
termite in the Himalavas, and the species is quite new to India, 
the study of its habits should be very interesting, especially so ax 
by their actions the destruction of pine stumps is greatly aces 
lerated, a fact which sould be appreciated by Forest Officers. who 
know the length of time it takes for pine stumps to vot away. 
The following is the description by M. J. Desueux ren before 
the Bombay Natural History Society, on January 21st, 1904 -— 


TexMmorsis Rapcuivre: —N. sp. 

Winged form, upper side yellowish-brown; head and pro- 
thorax darker, reddish-brown, 

Head rounded, Hat; eyes Jarge, almost reniform. Qecelli 
totally absent. Antenne larger than head and prothorax, of 24 
segments 3 first segtnent longer than 2nd, third segment shorter 
than 2nd. Prothorax narrower than the head, lateral sides 
depressed, 

Cerci long, of 6 segments. Abdominal papille long. 

Tarsi furnished with a plantula. 

The wings venation is that of termopsis, notwithstanding 
some difference, 

The costal area on the whole similar, but while the 
mediana of 'f. angusticollis, Hagen, of California the only one 
living known species of this genus, of which the winged form is 
described) is nearly straight from base to apex, the mediana of 
our species is distinctly curved, and the greatest distance hetween 
it and the subcosta lies near the middle of its enrve. 

The sub-mediana is far longer than it is the case with 
T. angusticollis, and the number of veins it emits is also 
greater, 

The veins are almost invisible, with the exception of the costal 
branches, and of the basal branches springing from the sub- 
mediana, which are distinct, 

Length of body: 11m. im. 

Length and width of anterior wing : 19X5'5 m.m. 

Soldier: Robust. Head rectangnlar, redilish brown, anterior 
porlion darker; mandibles black. 

Kyes present, sinall, ovoid, black. 

Loft mandible furnished with very strong tooth, 
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Mesothorax and metathorax furnished with rudiments of 
wings similar to those which Ingen desecibes and figures [ar 
the soldier of Termopsis oecidentis (V. Linnea Hutum XU, 
p. ff, pl. 1,f 8). A pecnliar character of this soldier is the 
exceptional size of the cerci, which are much longer than in any 
other known termite, and which give to the posterior part of this 
soldier some resemblince with that of an earwig. 

Length: 15 mm. 

Hab: Kashmir Valley (FE, Radcliffe, July, 1902.) 

‘The discovery of a termopsis in India is of the highest 
interest. ‘This genus was hitherto only represented by two species 
inhabiting California and Central America and by two fossil species 
from the amber of (Enigen (Prussia), 

Kasuir. E. Rancurre, 
15th dune 1904. Forest Departient. 
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Kasuir. E. Rancurre, 
15th dune 1904. Forest Departient. 


Reproduction of Teak in Areas of Flowered Bamboo. 


Not heing in charge of a Kvathaungwa (Bambnsa pelymor- 
pha) division T do not know what stage has now heen reached 
in the discussion of or what decision have heen arrived at ree 
garding the treatment of Kyalhaungwa teak forests when that 
liamboo flowe Bat | have often wondered why there is this 
interminable writing tout. and this interminable wailing for 
the flowering of a particulur bamnboo, when many others, spread 
over areas at least as extensive ax those ocenpied by Kyatha- 
ungwa, are ignored. Why are no schemes prepared for ‘Tinwa 
(Cepholostachyam pergracile) which extends over ¢normons areas 
in hoth Upper and Lower Burma, and the gregarions flowering of 
which T have myself witnessed on more than one oecasion 3 or 
for Myinwa (Dendrocatamus strictuss which flow rs yearly to 
a greater or Ince extent in alimost every division in which it in 
found ; or for those hamboos which are found gregariously in one 
or two divisions only? From the day the Forest Ofiicer enters 
Burma he is tanght, unintentionally no doubt, but none the 
less surely, to look upon the Kvathaungwa as a thing anart iue- 
tead of merely as one of w kind, with the result that numberless 


= 
“en 


420 REPRONUCTION OF TEAK IN AREAS OF FLOWERED RAMBOO. 


opportunities for stndying by actual experiment the effects of 
different methods of trentment in arcas of flowered bamboo have 
been lost, frequently withont comment. Let us then cease this 
endless writing about the flowering of Kyathanngwa and accustom 
overselves to think about the flowering of “the bamboo 3” Tet: us 
evolve some scheme of work for the reproduction of teak in 
flowered bamboo areas which will become as much or even more 
apart of the rontine work of the Forest, Officer as fire protection 
or the preparation of working phins ; and above all let us ask for 
the extra establishment necessary, and eturt work at once. 


Now, all the proposals that I have seen for the treatment of 
flowered bamboo arens involve a sudden and very large inerease 
in expenditure, and, if success is to he assumed and other forest, 
operations are not to be neglected, a sudden and very large in- 
crease in establishment. ‘The money would no doubt he forth- 
coming, but the establishment, even if it were forthcoming, 
which L very much doubt, would be untrained, inexperienced, 
and useless. “In just the same way then as special officers are 
appointed for the preparation of working plans I shonld like ta 
ace special officers appointed for work in arens of flawered bamboo. 
They need not he officers of ramk above a ranger, shonld be subor= 
dinate to the divisional offieer within whose jurisdiction their 
work lies, and would of course be transferred from plice to place 
aa circumstances demanded. I would recommend that_ the in- 
crease in the staff necessary be spread over a period of say ten 
years; firstly, becnuse a sufficient number of duly qnatified men 
could not be obtained at once, and, secondly, because it is not 
advisable to undertake operations on a very large seale until they 
have passed the experimental stage. 


TI do not propose to enter into any discussion as to the method 
of treatment to ba adopted. The best method can, | feel sure, 
only he determined by esperiments systematically carried ont 
over a series of years; but whatever the method evolved, it will 
almost certainly he found applicable, except in matters of detail, 
to all species of gragariously flowering bamboo. Some experi- 
ments have already been made, but the results are not generally 
known, and, judging by the differences of opinion still manifest 
amongst Forest Olfieers, are hy no means conclusive, 


‘There need be no fear thatthe extra establishment which 
Tadvoeate would have nothing to do in the ovnlikely event of 
there being in any year no floweringof bamboos in any part of the 
country, for operations in any one area would probably extend 
from the year of flowering to a year or two years after the 
falling or destruction of the dead culms, I woald moreover 
invariably carry out creeper-cutting and improvement fellings 
(now so much neglected, and to iny mini of far greater importance 
than fire protection) simaltaneously with the cultural operations 
amongst the flowered hamboos. 
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A re-arrangement of divisional charges and a re-organisation 
of both the controlling and exeentive forest establishment in 
Burma is now under consideration, and the opportunity thus 
afforded of obtaining the necessary increase in establishinent 
shonld not be lost. Little or nothing can be done at present. 
We have not even men enough to carry out the prescriptions of 
sanctioned working plans. 


 Tarrtaw-WUNMIN, ” 


The Ripening of the Conos of Pinus Lonugifolia. 


Banu Birbal, in stating that the female flowers at the base of 
the flowering shoot only are fertilised, gets very near the solution 
of his difficulty, brt does not appear to he aware of it, I would 
refer him to page 600 of Mathien’s Flore Forestiere, 1877, on 
the subject of pines in general, He will there find it stated that 
the Howering of pines is not followed by the immediate ferti- 
lisation of the ovules, ‘The pollen-tubes do not attain their full 
development and consummate the fertilisation of the ovules until 
the month of June of the following yeur. Uutil then the cones 
reinain quite sinall, without developing ; but as soon as the ovules 
are fertilised the cones grow rapidly, aud reach their full size 
either the same or the following year. 

Ravaooy : F..B. Maxson. 
10th July 1904, 


Instructions for sending Parasitic Fungi to the Cryptogamio 
Botanist to the Government of India. 


Careron.y chosen specimens, selected saas to illnstrate all 
stages of growth of the fungus, should he sent in all cases 

Vor selection, it is advisable to collect a large supply of the 
snaterial and to go over if afterwards at leixnre, pieleing ant several 
of the hest examples of ench stage for despatch, The first 
apprearence, the full attack, and the final condition should he 
shown. 

Specimens should never be packed damp, as this leads to the 
growth of moulds, which interfere with the examination of the 
purasite. 

In the case of leaf parasites, the leaves should he pressed 
hetween blotting-paper while still fresh, so as to prevent the 
curling up of the leaves on drying. A large number of specimens 
ean, when dried in this manner, he packed into a small space 
between flat pieces of eard-hoard and sent by post 

Large fungi, such as those found growing on trees, should be 
very thoroughly dried between blotting-paper for three or four 
day's, changing the paper each day, or in the sun ; then wrapped 
separately in tiene paper and packed in a box or tin, 

Soft or brite fungi may be sent in methylated spirit. or 
whisky, in a botUle, very securely sealed. 

When the plant attacked by a parasitie fangns is nat cer- 
tainly known, specimens of its.Jeaves and flowers pressed between 
blotting-paper should be sent for identification. 

Where the localisntion of the disense is not apparent (as 
when the plant is dying from a “wilt” disease, whole plants, 
inclnding the roots, should be sent, Small plants may be pressed 
whole and sent by post. Larger ones, such as’ sngercane, 
can he snn-dried, wrapped in gunny sacking. and sent by train, 
Brittle plants, such as cotton, are best packed in a box and sent 
hy train’ Very large planty, sueh as trees, cannot, of course, be 
sent. whole, and an attempt most be made on the spot to select 
specimens of the various parts of Lhe plant likely to be diseased. 
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Roots should always be sent where a flow of gam from the tranle 
is a symptom of the disease, 

Ic is soinetimex necessary to send two or three samples at 
intervals of a few weeks to illustrate the staves of the disease, 
Usually, however, a careful search, when the disense ia at its 
height, will yield speciinens showing the different degrees of 
attack, 

Some of the leaves and twigs killed by the disease should he 
collected and sent in the case of leaf and Lwig diseases, asa 
special, enduring condition of the fungus often occurs only on (he 
dead parts, 

‘The information partionlarised in the accompanying list 
should always be given where possible, 


Information required. 
(1) Loentity with name of vitlage and district), 
(2 Vernacular mune of disease, 
(3) Name of crop or plant affected. 
(4) Area affected. 
(5) Extent of injury, 
(3) Date of first appearance, 
(‘Time of year when disease is prevalent. 
(8) Previous ovcurrence 
(1, Conditions of climate, temperature, ete. which are said 
to favour or check the disease, 
(10) Remedies used. 
(UI) Ate manucing und rotation practised ? 


A Manual of Forest Engineering. 


By ©. G. Roms. 

Mn, Rogers’ book has been a considerable time in issning, 
but we have now got the third and last volume, and can consider 
the work as a whole We think the Manual of the greatest 
possible value to. Indian Foresters (both (iicers and Rangers), as 
well as to the many persons (such as planters) who in India have 
to do tkeir own engineering. Considering the purpose of the hook 
the extreme minuteness of detail is generally justified, For 
example figure 87 of Volume IIf shows a hook support on a wire 
ropeway with every part dimensioned. As Forest (ilicers who have 
to erect wire ropeways are generally in divisions at great 
distances from civilisation, they have usually to construct every- 
thing locally, and will therefore be very grateful for full details. 
Still sometimes we think the descriptions might have been written 
more concisely, , ‘The hook is conveniently divided up into three 
main heads—Buildings (Volume 1); Roads (Volume Il); and 
Miscellaneous (Volume I). Qnite properly the roads and buildings 
treated of are not complex ; (hey are just what Forest Officers have 
to deal with. Volume IIT is for the most part applicable to the 
forest alone, and contains information not to he found in ordinary 
engineering works, It deals at full length with mechanient 
methods for transporling and handling timber and fuel, and very 
conveniently brings tozether a quantity of information ou such 
matters as wire ropewuys, sledge roads, water slides, tramways, 
and timber eatehing booms for which one usually has to look in 
avariety of pamphets and prospectuses. Althongh no doubt 
Volumes 1 and Tl contain many hints specially useful to Foresters, 
these Intter might make shift fo get on with ordinary engineering 
books as used hy Engineers when dealing with buildings and 
roads, but without Volume Tl they could) not easily obtain the 
information they need for works of a nature which may be called 
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forest engineering proper. Mr, Rogera has, aa far as possible, 
described forest transport works actually in action, One form of 
transport is omitted, however, which we should think would be 
specially adaptable to forest work in flat country, as for example 
in Oudh. 

We menn the Monorail. We know of one monorail actually in 
use in the foresta, namely, at Alapilli in the Central Provinces. In 
this same volnme is a head for wells. We do not think it has been 
sufficiently clearly intimated that a. well is not merely @ hole sunk 
to the underground water level, and that the object of the well- 
cylinder is not merely to prevent the sides falling in, but also, 
and principally, to ensure that the water obtained has been 
filtered through as many feet of earth as the tube is long. The 
author has in this volume especially, but also in Volumes T and 
{I, collected ail the information possible from brother Foresters; a 
very sensible plan in our opinion. The book is especially notice- 
able for the extreme industry with which it has been 
compiled. ‘The very numerous figures will be most useful. As 
a rule they are admirably clear, and, as they should be, diagram- 
matic, but just occasionally the attempt to reproduce photographs 
haa been unsuccessful (¢.9., Figure 86 of Volume LL). Figure 
115 of Volume II is upside down. The print is all that could be 
desired so far as clearness in concerned, and there are brond 
margins to the pages, which will be useful for notes. Forest 
Officers will often want to enter notes which their experience 
may show to be useful. A special feature is the description 
given below each figure. The Indices at the end of each volume 
will be decidedly useful. All Forest Officers should have this 
book in their library, and the occasions will he rare when Forest 
Officers need to go further afield for their engineering information. 
Still the methods treated of in Volume III are constantly improv- 
ing, and new anes heing discovered, and it may therefore be 
advisable later on to issue a new edition of this volame. For 
example, the simple plan called telescopic sliding has in small 
torrents done marvels towards bringing within reach of the market 
forests previously thought too distant to be exploitable. When a 
new edition issues we would add the monorail above referred to, 


if the experience of trorest Officers shows it to be a useful means 
of forest transport. 


The Long Round to Hagland. 
The following corrections should be made in the July number 
of the “Indian Forester ":—-Page $80, line 37, after “ Inmbering 
camps” add “daily;” page 820, line 44, after “the greater” add 


value.” Puge 331, the titles of the two illustrations faving 
this page should be transposed. 
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VI-EXTRACTS, NOTES AND QUERIES. 


Education in Forestry. 
By W. R. Fisnes. 


ALt. considerable European countries, except perhaps Portugal 
have forest schools. In France there is the National Forest School, 
founded at Nancy in 1826, where, besides the candidates for 
employment in the State foreste, about 350 other students of ail 
nationalities, but chiefly Roumanian, English, and Belgian, have 
been taught since 1830, There is in France also a school for forest 
guards and foresters at Barres, in the Departement de Loiret, and 
the best students from this school can rise to the position of forest 
officers, and may attain the grade of Inspecteur des Eaux et Farets, 
corresponding to our Deputy Surveyors of the Crown Forests, 
though they eannot, on account of their superior age to that 
of the Nancy students, become Conservateurs, a rank which 
is not usually attained even hy the Nancy men until they have 
been in the service for about thirty-five years. There are 
numerous schools of forestry in Germany, the principal ones 
being Eberswalde, Munich, Tharandt, Tubingen, Giessen, ete. 
There are several forest schools in Austria, also in Norway and 
Sweden, one each for Russia, Italy, Switzerland, Holland (chiefly 
for the Dutch Colonies:, Spain, and Belgium. The Japanese 
have a forest school at Yokio, there are several in the United 
States, one in India, and one in Burma. 

When we consider the extent of the British Empire. and 
the large area of forests in the British Colonies, it is evident 
that the establishment of forest. schools is necessary in Cunada, 
Australia, New Zealand, South Africa, and Ceylon, Mach more 
has been done for forestry in India and in our Crown Colonies 
than in the larger self-governing Colonies, except in the Cape 
of Good Hope, where there has been a scientific Forest Dejart- 
ment for the last thirty years. There are Forestry Departments, 
under trained officers, in Ceylon, the Transvaal, Uganda, 
Manritins, the Sondan, and the Straits Seifiements, and the 
West Indian forests have been inspected officially by an Indian 
Forest Officer with the view of establishing a forestry department. 
What is now wanted for the Empire is the establishment of a 
Forest School in Britain which will train the higher forest 
officers for India and the Colonies, and instructors in forestry 
for the Jarger Colonies, where snperior and inferior schoolx of 
forestry, on the model of Nancy and Barres, must soon be 
established, Wor service at home, the future kigher officials of 
the Crown forests will require thorough instruction in forestry 
and aiso the instructors in forestry at the Agricultural Colleges, 
at Edinbnrgh, and af the school for woodmen established at 
the Forest of Dean, another of which class is proposed for 
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Alice Holt Wood. Such a school will nlso afford. instruction in 
forertry to the sons of our landowners and to men preparing 
at our Universities for the posts of land agents to Inrge estates. 

I propore here to give a-short account (chiefly taken from 
Ribbentrop’s “Forestry in British India”) of the instruction 
adopted for our Indian forest officinls, who have hitherto formed 
the principal corps of trained foresters in the British Empite, and 
to discuss the advisability of now extending this instruction so 
as to include all the classes mentioned above, whose services 
are required to make forestry a serious pursuit throughout 
the Empire. 

The necessity for establishing a Forestry Department in 
India was first realised in 1806, when Captain Watson. was 
appointed Conservator of Forests in Malabar, chiefly to protect 
the growth of tenk and other timbers for the Navy, but a reaction 
ensued in 182%, owing to complainta «f the traders, and the 
conservatorship was abolished. Great ravages were then allowed 
in the State forest, and it was not till 1842 that Mr, Conolly 
commenced the plantation of the famous Nilambur texk 
plantation, and in 1847 Dr. Gibson, o botanist of note, was 
appointed Conservator of Forests in Hombay, and in 1856 
Dr. Clegborn, Conservator of Forests in Madras. In 1852 Pegu, 
with its splendid .teak forests, was annexed, and Dr. McClelland 
appointed Superintendent of these forests ; but a permaneni poliey 
for the forest administration of India was first Inid down by Lord 
Dalhousie in 1855, Dr. Dietrich Brandis, the brother-in-law of 
General Havelock, heing appointed Snperintendent of the Pegu 
forests in 1856, and the forests of Tennasserim and Martaban 
being added to his charge in 1857. é 

Dr. Brandis then introduced those principles of enumera- 
tion and organisation to the working of the forests, that form the 
basis of our present working plans, and created a practical system 
of working the Burmese foresta of teak, with due consideration 
to the perpetuation of the trees by natural and artificial 
regeneration. ; 

His conservative policy interfered with the gains of timber 
merchanta, who were very powerful in Rangoon, and they 
prevailed so far on the Government of India that orders were 
issued to open all the Pegu forests to private enterprise, but the 
selection of the treex to be felled was left to the control of the 
Forest Department, Fortunately the Tharnwaddy forests were 
atill worked under complete departmental control, and after a 
few years’ experience the State lost about £1,000,000 in the open 
forests, whilst the Thurawaddy forests produced a large regular 
income. Canadian timber ‘merchants atiil form the greatest 
obstacle to acientific forestry in the Dominion of Canada. 

Dr. Brandis had gained the day against the timber traders, 
and in 1862 was appointed Inspector-General of Forests for the 
Government of India. e 
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Up to this time officers were appointed to the Indian Forest, 
Service without any special training, but Dr. Brandis came home 
in 1866, and induced Lord Salishury, who was then Secretary 
of State for India, to appoint trained men for the service. Dr. 
Schlich and Mr. Ribbentrop, who were trained in Germany, were 
then sent ont to India, and these officers, both of whom eventually 
became Inspector-Generul of Forests, greatly assisted Dr. Brandis 
in his work of establishing a scientific Department of Forestry 
in India. At the same time, eight candidates were appointed by 
the Secretary of State for India to undergo training in France 
and Germany, and these men went to India in 1869. Another 
bateh of trained forest officers went out in 1871, and the 
Continental training was continued in Germany till 1875, and 
in France till 1886. Dr. Brandis was depnfed to Madras, in 
1881, to reorganise the Forest Service in that Presidency, and 
retired from. the service in 1882, becoming sir Dietrich Brandis, 
K.CG.LE., and was also. appointed a Fellow of the Hoyal Society, 
and now, in bis eightieth year, he is still working at Kew ata 
comprehensive manual of the Indian forest flora. 


Dr. Schtieh, who sneceeded Sir D. Brandis as Inspector- 
General of Forests, was deputed home in 1885, to inaugurate a 
course of instruction in forestry, at the Royal Indian Engineering 
College, Cooper's Mill, a place admirably suited, owing to its 
proximity to the Wimilsor Forest (14,000 acres, to the beech 
woodlands in the Chiltern fills, and to the eoppices-with-standards, 
in Surrey and Sussex, and to Kew Gardens, for instruction in 
forestry and botany. 

‘The course of instruction at Cooper's Hill comprises drawing, 
surveying, road-making and bnilding, accounts and German, 
elementary chemistry, and the chemistry of soils and physics, 
entomology, hotany, geology (including that of India,” and 
forestry, “Thoroughly practical instruction im forest nursery 
work, and in planting operations, have been given, and the 
students have also heen taught methods of natural regeneration 
of forests and thinnings in the Chiltern Hills, and in the fine 
French forests. Besides this they have spent nine months every 
year in the Prnssian forests, where they are placed only two 
together, under specially selected forest officers, so ns to. learn 
the practical management of large areas of forest, 

Cooper's Hill College is now to be closed, as the Secretary 
of Stnte hopes to recruit the Indian engineers from the various 
engineering colleges in Britain, eonpied with experience gained 
in one year's practical work with some engineering frm, | Fresh 
arrangements have, therefore, to be made for the instruction 
of our Indian forest students, and this it is probably intended 
to secure at one of our Universities, It is no longer’ necessnry 
to have recourse to the Continental forest schools, for the 
following reasous:— 
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Since 1886, when training our men at Nancy’ was ‘nbolished, 
considerable progresa has’ been made in forestry im Britain: 
Dr. Schlich, who besides possessing a thorongh knowledge of 
theoretical forestry; has managed a woodland of 8,C00 acres in 
the Ardennes for the last ten years, and alsy.more recently the 
8,000 acres of the Duke of Bedford’s woods, is a good practical 
foreater, No one can be better qualified for starting » superior 
forest achool for British and Colonial forestry, the necessity 
for which I have already explained, Continental forest schools 
do not, as a rule, take a wide view of forestry. Euch State in 
‘Germany has its own system of management, which is not always 
applicable to other countries; thus neither the clear-cutting 
ayatem, practised in Saxony and elsewhere, nor the edmpartment 
shelterwood system, are generally applicable to India, where the 
selection system ‘and the system of coppice-with-atandards 
prevail, and where it is hoped to introduce the group system, 
which at present is carried on only in the Grand Duchy of Baden 
in Europe. It is also necessary that our Indian forest students 
should have’some notions of tropical and sub-tropical forestry, 
and should know something of Indian history, Indian law and 
land manggement, which they will not acquire at a Continental 
forest school. A succession of experienced Indian forest officers, 
who have been trained by Dr. Scblich and myself, will be 
availnble eventually to succeed us as instructors in forestry, while 
their services would not he available at a Continental school. 

Forest management has also made much progress in Britain 
during the last twenty-five years, The woodlands of the | luke of 
Bedford are now managed actording to a continuous working plan, 
eo are the Hizh Meadows Woods attached to the Forest of Dean, 
the working plan for these having been prepared by my lamented 
friend, Mr, ‘ C. Hill, who was for sometime Ingpector-General 
of ‘Forests in India. Lord Selborne’s woods, near *Wooliner 
Forest, are managed according to a working plan prepared by 
Dr, Nisbet. Mr. Munro Fergusson’s woods in Fifeshire, the 
Alice Holt Woods attached to the New Forest, are also under 
working plans; - The magnificent foresta of France and Germany 
have been placed at. our’ disposal by the friendly Guvernmenta 
of France and Germany for our students to learn the manage- 
ment of forests on a large scale, : ; 

Sir W. Thyselton Dyer, in giving evidence befare the late 
Cotnmittes appointed by the Secretary of State for India, to 
arrange for the future teaching of the Cooper's Hill students; 
aaid that oné of the mort difficult duties that fell to him, as 
official advieer to the Colonial Office; was the selection-of forest” 
officers for the Colonies, and ‘that unier present circumstances he 
gould not find properly trained British candidates for such posts: 
Sarely we no longer wish our Colonial forestry-appointments to 
be held by foreigners, andthe only way to avoid’ this ‘in: future, 
as well as to afford the beet training for our Indian: forest officiats, 
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and to keep’ up a high standard of forest training for our 
landowners, fand agents, and for future inetractors of forestry 
throxghout the Empire, ia to take the present opportunity of 
establiching an Imperial Forest School st one uf cur Uuiversities. 
Land Agents Reeord, 


: ~ Government Forestry Bxbibit 
Av rae Sr. Lovis Fam. 


Tae  Bareau of Forestry of the U, 5. Department of 
Agriculture has prepared for the Louisiana Purchase Exposition, 
the most extensive display it has ever made. The purpose is 
both to iustrate the work which the Bureau is duing and to 
show actual forest conditiona in all parts of the country. The 
visitor will see there the most impressive evidence of what 
practical forestry is, and alsa its great present and future im- 
portance a3 a means of promoting the national welfare, \am- 
bering ranks fourth among the industries of the country, and it 
isa matter of hopeful promise for the permanence of the industry 
and for the cause of forestry that lumhermen are adopting 
conseryntive forest. management in their lumbering operations. 
That agriculture, incomparahly the moat important of our national 
sources of wealth, also depends in no small degree on forestry, 
is not, however, so we)) understood. Under intensive methods 
of farming, and with the enlargement of the cultivable area made 
possible by irrigation, this dependence will become increasingly 
close. Mining and grazing, too, materially depend on forestry, 
for mines demand cheap and abundant timber, and the forage 
which feeds most of the Western stock is one of the important 
indirect products which, under proper restrictions, the forests 
may be made to yield. All of these yelationships are strikingly 
Aigplayed in the Forestry Exhibit at St. Lonis, 

The space slotted to the Bureau of Forestry is in two 
different, though not widely separated, parts of the Fair grounds, 
An indoor exhibit ia located in the Foréstry, Fish, and Game 
Building, in which is centered also an exhibittion of the Jumber 
industry of the TInited States. A striking and complete collection 
of photographic transparencies ilustrates forest conditions and 
problems as they are encountered by the Bureau. Typical single 
trees and forests, the cutting or harvesting of forests and their 
renewa) by- natural reproduction, forest planting in treeless 
regions or where forests have heen destroyed, and damage by 
fire, insects, over-grazing, ete., are shown most clearly. Nearly 
all of the transparencies are of large size, some of them 4 by § 
feet. They are arranged to be seen from the inside of an arcade 
iNuminated by natura! light, with Eastern and Western forest 
scenes shown on opposite walls, This series is supplemented hy 
a collection of larga voloved bromide photographs framed in the 
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panels of the balastrade which surrounds the exhibit space; On 
the Hoor hetween the balustrade and the arcade are cases which 
display some specially important phases of the Bureau's investi- 
gations, together with a collection of all the instruments used in 
forest work, the pablieations of the Bureau, ete, Of particular 
interest is a large ease containing long-leal pine trunks which 
show Lhe a/vantages of the new system of turpentining promoted 
by the Bureau, and the disadvantages and injurious effects of the 
old system of boxing. Two other cases exhibit insects and 
examples of their destructive work. The method of determining 
the strength of commercial timbers is shown by a testing 
machine, while the results of tests are shown by charts and_ teste 

timbers. There is alsoa large collection of timbers, both from’ 
the United States and Europe, treated by different preservative 
processes tu show the manner of increasing the life of various’ 
construction timbers. Several specimens are shown of building 
and other timbers which have been in use for thirty years or 
more. * 

«ne'of the special features of the exhibit is a relief map of 
the United States east upon a section of a sphere '16 feet in 
diameter, By using this type of map the geographical distortion’ 
inevitable in flat maps is avoided, and the real relationship of the. 
various parts of the country and their actual positiun on the globe 
are correctly shown. The distribution aud character of the 
forests of the country are shown in different colours, as are the 
location and extent of national and State forest reserves.  [he’ 
forests. managed according to working plans prepared by the 
Kureau and sands upon which plantations have heen instituted 
under Bureau planting plans are also indicated by special 
symbols, The situation of forest schools and other institutions 
which afford training in forestry is shown on the map. On 
mother relief map are shown the location of the proposed 
Appalachian Forest Reserve, the extent and character of forest’ 
and other lands included, and the relation of the reserve to the 
surrounding country. 

_ The outdoor exhibit of the Bureau is on a tract of 24 acres 
situated about 300 yards south-west of the Forestry, Fish, and 
Game Building. Here are displayed, on and about a model 
Jarm, forest plantations suited to every part of the United States; 
practical forest nurseries, and the best forms of wind-breaks which 
are so important for protection of the western farmers’ crops and 
buildings, The co-operative work of the Burean in this direction 
has been very successful, and this exhibit is certain to attract 
much interest among visitors from the regions in which forest 
planting has proved its asefulness, both for protection and as a 
means of providing local supplies of fuel and timber. During 
‘the past five years plans for such planting have been put in 
opemtion under the direction of the Bureau of Forestry on 210 
‘western farms: The model farm represented comprises'n quarter 
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ofa section of prairie land laid out on a-scale ‘one-tenth the 
actual linear meastrements, to show a model plan’ for planting, 
trees ina treeless country. Forty-seven forest. blocks surrounding 
this area illustrate pure forest. plantations and various methods 
of inixing tree species. In each of these blocks the trees are 
given the actual intervals recommended for planting in the 
different regions to which the illastrations apply. Methods of 
growing nursery stock from cuttings, transplants, and from seeds 
are’ fully illustrated, as are the various styles of kereens used for 
shading coniferous tree seedlings. The cultivation of four 
varieties of basket willow is also an interesting feature of the 
ontdoor exhibit, Fields, farmsteads, ete., are Inid off with 
growing trees planted along the fence lines and about the 
home lot. * 

In addition to the displays described, the Bureau of 
Forestry will co-epernte with the Department of Mines and 
Metallurgy in a series of comparative tests relating to the hest 
methods of preserving timbers. For this purpose a complete 
experimental treating plant, consisting of a small evlinder, 
vacuum, ani pressure pumps and tanks for holding the. preserva: 
tive solutions will be in operation on the outdoor tract of the 
Department of Mines and Metallurgy. Other plants will show the, 
application of the Giussani and Riiping processes, It is eapected 
that one or more runs will daily be made, when ties and tim- 
bers from all parts of the United States will be treated. Close to 
those experimental plants will he found a cylinder whose opera~ 
tion illustrates the best methods of increasing the longevity of 
fence posts. In a seymrute building near the treating plants 
several testing machines will be operated by the Burean of 
Forestry for the purpose of determining the strength of different 
timbers treated by varions preservative processes, 

The greatest effort has been made inthe preparation of the 
Government Forest Exhibit to give as complete an’ exposition as 
possible of the purposes and work of the Bureau, The result, it 
is hoped, will be peculiarly interesting and instructive to that 
vast bndy of citizens whose material wolfare is so intimately 
connected with the adoption of practical fore-try.—Forestry and 
Isvigatioa. 


School of Forestry for Wales. “ 


As anfounced in our last issue, a meeting of delegates 
representing Welsh County Councils was hell at Swansea 
Guildhall on Hriday last week to consider the establishment of 
a schoo) of forestry for Wales. Sir Charies Philipps presided, and 
he was supported by Messrs, E. Robinson (Edward Robinson 
&O0, Ltd, Boncath), and G A. Egerton Alon (representing 
Pembrokeshire), Join C. Harford (representing Cardiganshire), 
J, Schotield and J. D. Morse (Carmarthenshire), 8. H. Cowper 
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Gotes‘and M, Powell Jones (Breconshire), and ‘Mr. Davies George 
(Clerk to the Pembrokeshire County Council}. D 

Mr, Davies George said in addition to the counties repre- 
sented, Merionethshire, Glamorganshire, Monmouthshire and 
Denbighshire had selected delegates, while Lord Aberdare and 
Sir Marteine Lloyd had written regretting inability to attend. 

‘The Chairman explained the object of the meeting and the 
steps which had led to the present conference. 

Mr. E Robinson expressed the opinion that the principality 
was ripe for this school, as he found wherever he went an almost 
unanimous feeling in favour of the scheme, Wales, tov, was 80 
admirably adapted for tree growing, and in addition to this there 
was an almost unlimited demand for pit wood for our collieries. 
The prineipal part of our supplies now came from France. He 
observed in the report of a meeting recently held at Carmar- 
then that Mr. Drummond said there were 1,700,000 acres of 
waste and unproductive woodland in Wales. Consider what was 
lost through this, and it should at once convince the delegates 
how essential it was that this land should be cultivated and 
attented to by Foresters, who would advise landed proprietors 
te grow timber on scientific principles. Pit wvod, in his 
opinion, should be mostly grown in the principality, as it 
would give the: growera a quick return on the capital invested. 
If suitable timber were planted, Douglas fir or Corsican pine, it 
being a quick growing timber, owners could commence selling 
the poles at about 18 years’ growth, and the final crop could be 
cut down within 30 years. At least daring the period mentioned 
120 to 150 tons of pit wood could be cut. This would give a 
return of 30s. per acre on laud, comparatively speaking, not 
worth more than 2s. 64. to 5s. per acre. He believed colliery 
proprietors would prefer the native article, as the timber grew 
straight and uniform, very lengthy and of a size admirably 
adnpted for pit wood purposes. Ifa general system of planting 
were carried out he felt sure # much lower rate would be charged 
by railway companies for freight, as they could then rnu special 
trains, which wonld in that case reduce the cost of transit quite 
30 per cent. This concession should of itself be a great consi- 
Aeration for a general system of tree planting in the principality, 
It might ha thought it was somewhat premature to discuss the 
question of site, but assuming the delegates agreed with his ideas, 
one would then have to be purchased between Carmarthen and 
Newport. This, of course, was a matter of detail when the 
question was more matured. That the school would be self- 
supporting after eight or ten years he had not Lhe shadow of a 
doubt, If the Government refused to advance any money at a 
moderate rale of interest, County Councils and landowners had 
power to borrow from the Landowners’ [mprovement Company 

‘ata rate, including principal and interest, if borrowed for 40 
years, at the rate of £4 16s. 7d. per annum, He moved—“ That 
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the delegates present recommend respective County Councils 
to vote £500 for the purpose of purchasing land to pay the cost 
of erecting the necessary buildings for the proposed school ot 
forestry.” 

Mr. Egerton Allen seconded. 

Mr. Cowper Coles said in Breconshire, while the landlords 
were more or less in sympathy with the question, he was afraid 
there was uol the slightest chanse of the County Council sup- 
porting anything in the way of advancing money, because they 
feit the Forest of Dean School was in touch, and also becaure at 
Aberystwyth there was a branch of agriculture which might he 
extended to forestry, and because there was a grant to he made 
to Bangor. His idea was that the Government should be asked 
to extend its work in the Forest of Dean. 

Mr. Harford said the first thing his Council would ask was 
whut was going to be done with the £500, and what was the 
scheme? They could not vote money blindly. Te had hoped 
that the meeting would: have been a larger one, and that a 
decision would be come to to apply to the Board of Agriculture 
to do something for Sonth Wales. He should like to see a great 
deal done in the way of educating foresters, but what they wanted 
to know better was how to treat the diseases of trees, especially 
those now affecting beeches. As to the proposal now’ submitted, 
he did not see how they could do any good by supporting it 
unless a really definite scheme was put before them. As to 
Curdigan, the county was very inuch in favour of supporting the 
farm school at Aberystwyth, He hoped the conference would 
recommend that the Board of Agriculture be asked either to 
extend the Crown schools or establish a fresh school for South 
Wales, 

‘Mr. Robinson explained that what he wanted was for the 
County Councils to agree, and then they would he able to go to 
the Government with some chance of success for financial assist- 
ance. Jt did not follow that the Councils need vote any money, 
but unless they adopted the course he proposed he did not see 
how they could possibly approach the Government. He wanted 
to see a school established and run on commere‘al Jines, for he 
felt confident that in afew yenrs it.could be made self-supporting, 
As to the school at Aberystwyth, if the scheme were to be 
successful it must he easier of access. 

Mr. Cowper Coles said there was a strong feeling amongst 
growers that they had been planting too much fir, and had not 
sufficiently encouraged the cultivation of ash and other bard- 
woods, which no imported timber could touch. 

Mr. Scourfield, while supporting the suggestion, agreed with 
the unlikelihood of Couuty Councils contributing, and eventually 
Mr. Robinson reluctantly withdrew his motion. and on the 
proposition of Mr. Cowper Coles, seconded by Mr. Harford, it 
was unanimously agreed “That the delegutes present strongly 
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recommend to their respective County Councils the establish-: 
ment of a school of forestry, and that they consider the hest- 
means of carrying the resolution into effect hy asking the: 
assistance and advice of the Board of Agriculture m giving a 
grant to existing colleges or such other schools or colleges as may 
from tinie- to time hecome necéssary.” 

It was resolved that a further meeting he held at; Swansea, 
probably in August —Timber Trades Journet. 
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Proportionate Fellings in Sal Forests. 


(Continued from page 397.) 

IL. For clearness sake we will take a numerical example. 
We have a sal forest of 80,000 aeres, for which a working plan is 
required, The method is to he * selection.” ‘ 

We may say en. passant that we have an actually existing sal 
forest in onr mind’s eye, and the following . suggestions are based 
an what would appear to ns to be snitable prescriptions for such a 
forest, nnd are not purely visionary and imaginary, ne 

Well, this forest in’ the first place consists of one species, 
growing under a variety of conditions. 

‘There are certainly two, and we are inclined to think three, 
distinct types : te wit, the fine, tall, straight-growing one, which 
js found over cansiderahle areass next the somewhat less good, but 
atill fairly well-grown type; and lastly, the very poor, open, hadip 
grown, crooked, stag-headed type, [t would be manifestly absurd 
to prescriba one and the same plan for all three, 

Farther, we notice that these types occur often over con- 
siderable areas af a time, and are usually found alsa on charac- 
feristic situations and soils. 

Thus, the best type is more usually found almost purely on. 
the Jower well-rained slopes of the hills, where the soil is 
deepest and richest, and in the undulating plain country. 

The mediocre type is found, with slight admixture of other 
species, a little higher up the slopes, where the soil is somewhat 
shallower, or on less well-drained situations, while the worst. type 
js that towards the upper higher slopes of the hills, on stony 
shallow soils, often mixed with a large proportion of other species, 
and in low-lying, damp, water-logged soils. 

It indeed hecomes a question whether one method can he 
made applicable to all. 

For the present, however, we will suppose that. the selection 
system is to he applied to all three types, as the qnestion of 
method is outside the sphere of this paper. Accordingly, for the 
snke of argument, we will take three types as already sketched, 
depending on local conditions of soil, aspect, and situation. 

Each set of woods falling into each type will then constitute 9 
separate working circle to be worked under the same sylvicultural 
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aystem, bnt subject to different working prescriptions, ‘Thus the 
mature girth of type I (W. Circle I) might be fixed at seven feet. 
The corresponding girth type If (W. Circle LL) would perhaps be 
six feet, and for type ILL (W. Cirele LJ) five feet or even 
less, 

In the same way again the length of the felling period in each 
ease would differ. Perhaps for W. (©. I it would be fifteen 
years, for W. C. If twenty years, and for W. C. Il] thirty years. 

‘The lenath of the rotation would correspondingly alter in 
each case. In each W. C. or type there will be several quality- 
classes, of necessity. 

‘We may indicats these in decimals of t, the latter represent- 
ing the standard quality for ench type or working circle of a per- 
fectly normal wood, growing under favourable conditions. 

The estimates of the ther quality-elasres will he based on the 
general condition of the woods especially with reference to height= 
growth, density and general healthiness of the crop, and must 
of necessity he ocular, and for accuracy will depend on the capa- 
bility of the local officer to gauge them properly in their relation 
to the standard quality. 

By reducing all the woods of each series to a common de- 
nominator we are enabled to approximate the size of the annual 
coupes in the several sab-periedic blocks so as to eqnalise more 
or less the'annual yield, The advantage of reducing the different 
woods to one quality is to enable us, among other things, to cal- 
cnlate orly with nrens of equal yield capacity. 

Thus, suppose we have a sub-periadic block of 1,000 acres, 
the snb-perio being five years; under ordinary  cireumstances 
ene would put the annual coupe at 200 acres, and having 
already arranged the sub-periodie blocks so ns to give approxi- 
mately equalised sub-periodie returns, one would rest content. 

But following the above method we find perhaps that the 
above 1.000 acres consists of two quality-classes, one G00 ncres 
with a mean quality figure *6 and one 460 acres with quality 
figure -4, as compared with the standard wood of normal 
quality 1. 

Hence the total reduced area becomes 600 x ‘6—=360, and 
400 x 4160520 acres and reduced area of annual coupe= 
20104 acres, 

Consequently the sizes of the coupes in the above suib-periodic 
block will he 4=173'3 acres over area of quality-class 8 
and !/\+-=260 neres over area of quality-class “4, and the coupes 
will be as follows :-~ 


Coupe No, 1=173-3=173°3 acres, 
FBB=1I33 
i » 8173 8173-3 
2 vy A804 140220, 
As « d= 260= 260 ,, 


Qe= 
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: In other words, instead of merely approximately equalising 
the yield over euch sub-period, we have gone further and divided 
our sub- periodic blocks into annual coupes of eqnal yield capa- 
city, thus effecting a still greater gain, ‘The above, if thought 
too elaborate, nay be omitted, as it is not absolutely essential. 
Or we may content ourselves with two quality or density classes 
based entirely on number of exploitable trees per acre and on 
general healthiness of crop, 

Ill, We now come to the most difficult question, the 
calculation of the normal growing-stock in each of our type- 
ureas, und the formation of proper age and girth gradations. 

For the suke of clearness we will suppose the areas of our 
three types to be respectively 8,000, 40,000 and 32,000 ncres. 

We will proceed to take type IE area as our example: 


Here the area (Ay = 49,000 acres AL =_ 40,1000 = 
Length of periad (L) = 20 years, The annuol coupe = p=" ik 

Lengeh of rotation tor 6’ 2,000 acres and namber of age ot girth 

= 160 yeurs | gradations (since one may chinge the 

pone into the other denumination at 

will) = SS ed 8; 0r9-in. girth 


Mature tree (average) 


J elusses. 


Then the distribution of coupes will be theoretically as 
Sollows :— 


Coupe No. 20 usldast, 


Coupe No, 1 (youngest). g a 

1 yoarold treus = 250 weres 2 211 years old trees = 25\' acres, 

21 do do. ae 6 do. do. 

41 do, do. eg 60 No. do. 

61 do. do, 22 80 do. ao 

BL do do. £2 (3 6") 100 do. do. 

10L do. do. ve 120 do. do. 

324 do, do. da M0 do do. 

141 do. do. et (6’ girth) or 160 do. do. 
otal... 2,000 acres, 2 Total v- 2,000 acres, 


Knowing the average girth iuerements per annum by 9-inch 
girth clusses from saimple-plot readings and ergo the avernge nge 
of trees of girths falling into these classes, we can hy interpo- 
lation by means of diagrams read off girthis corresponding to any 
age we require, ‘Thus in our second type our reiation ix 160 
years for a 6-ft. tree. The corresponding girth of 100 years is 
3’-6". Consequeutly, by iuterpolation, we can ascertain the 
exuct or appoximutely exact girths that should correspond to ages 
of 120 and 140 years, and so on. 

We now know, therefore, a very important fnct, and that ia 
that in a normal forest the area under first. class timber at any 
time must be 230 acres or one-eighth of annual coupe. 


The next point is to ascertain the normal growing-stock on 
that area, 4. ¢., the number of mature trees per acre. 

Yo do this we must look upon our selection forest trom the 
standpoint of a high forest under the clear-cutting system, for 
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the two are identical, except that in the former all age or girth- 
gradations are found pell-mell on the area, while on the latter 
euch yradation is distinct by itself. 

Now we take it roughly that the ideally normal growth in a 
clear-cut high forest, in its oldest gradatiou, is present to all 
intents and purposes, when the crowns of the trees, being perfect 
just touch and uo more, that is, when you have a complete, unin- 
terrupted exnopy overhead. We do not say that it is absolutely 
so, but uear enough for our purpose, Did there happen to be 
more or less number of trees the crowns would no longer be 
absolutely symmetrical, but lop-sided and compressed, or top-heavy, 
us the case might be. 

Well, it seems to us there is no reason why we shouldn’t 
take advantage of this amore or less eel{-evident fact and employ 
it to solve our problem and determine the normal growing-stoc 
composing the first and other classes in our selection fore We 
have, therefore, lo measure a number of crowns of ideal first class 
trees <o as to Ubtain the average crown basal area. 

This may be done by actaal measurement of the projections 
of their crowns, ur of the projected shadow of the crowns, that of 
a bree at uoun being as near as possible correct. 

As w matter of fact any time of the day would dy, as the 
projected dimaeter of the crown necessarily remains coustant, but 
noon will give almost the true shadow, or we may aaice un ocular 
estimate of the basal area of the average first class tree. 

OF course we must choose average first class trees with as 
perfect crowns ax we can tind, Sappose eventually we find that 
the mean crown basal area of a first class tree is so many square 
feet, we can at once estimate the exact number of first class trees 
having ideutival superficial crown areas, which represent the ideal 
ov maximum normal wumnber per acre, aud which allow of their 
crowns just touching and uo more. 

This, then, gives us the approximately ideal number of trees 
of first class to the acre, Perhaps this is ten. Then we know that 
at any moment number of first. class trees in the forest should be 
be 230 x 10 <=2,000, Similarly for all other girth classes, the 
normal numbers per acre corresponding to intermediate girth 
classes being found by interpolation 

Tlere we have a definite basis, if a somewhat rough one, to 
start from; at least a snfficiently solid foundation on which to 
build our superstructure, 

‘Tu continue our conerete example, we will suppose the nor- 
yal numbers per acre in HI class to be 1¥ 

TH yy wn 17 
Woy ny 20 
whieh is the samme ay saying our norinal growing-stock of LL class 
trees should be 240 x 12 = 3,000 
c zou x 71 4,250 
260 x 20 == 5,000. 
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Tt is, of course, a matter of opinion how far we may elect to 
go down the scale, but as far as we are concerned four classes wiil 
probably be sufficient as the lower classes may reasonably be 
expected to he sufficiently numerous to be able to work’ out 
their own salvation provided ouly they are judiciously thinned at 
intervals, which thinnings will depend on local conditions of soil, 
time, place and market. 

Then theoretically in each annual coupe the possibility will 
work out to- 

250 by 10 = 2,500 I Class trees (final yield) 
+250 by (x - 12) IT Class trees 
+250 by (x?—17) TIL Class trees }tteretint yield. 
+250 by (x20) LV Class trees , 

Where x, x’, x", etc. represent average actual growing-stock 
per acre (in numbers of trees) in classes H, LI, IV, ete, res- 
pectively, Here let x10, s'=20,x"= 24. In other words, 
Class Il is in deficit and Classes 1] and IV in excess of the 
normal, and Class I may be in either. 
ent purpose we consider trees below Class 1V 
8° girth) as unutilisable, and whether thinnings 
or not are to be made in lower classes, we would leave to the 
discretion of the operator, who may settle the question ov economical 
or sylvicultural grounds to his own satisfication. 

Theoretically we say, bub practically this is what happens. 
Our period is twenty years. We institute a thinning every ten 
years, 7.¢., at half the period. We take out all our first class trees 
in our final felling, except any we may be compelled to leave for 
purely sylvicultural reasons. We are at liberty to remove in 
addition — 

No. [1 class trees as we are already short in this class to the 
tane of two trees per acre, or 500 on whole urea under Class IE 


3 ILE class trees t 
sper aere. 

4 iv" . 

Jsut there are aveidents of nature to be discounted and fore- 
stalled, for much may happen in twenty years. 

We must therefore leave ¢ “margin of safety as a safe- 
guard against the unexpected, as’ well as leave extra umubers 
™m classes HT and IV, to make up the deficiency in Class U1 
eventually, 

We cannot remove any second class trees, as we are short of 
them already, only we should, if uecessary, take out any that are 
dend or dying, which cannot possibly remain sound till ‘the next 
period. 

We remove then, sny, in our first thinning, simmuitaneously 
with the major felling, perhaps unly 500 Lhird and second class 
trees, und after ten years (i. ¢., hulf period) another 500. Of 
ourse the actual numbers or proportion to be removed must be 
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determined by circumstances and experience. We are altogether 
600 in deficit in Class HI, and 1,650 in excess in Classes HI 
and 1V, 

Hence we may remove in our two thinnings just as many of 
the 1,650 as will leave sufficient to make good this 500 deficit 
eventually. Here we allow 650 to replace the 500, In other 
words, we adopt a graduated system of proportionate fellings. 

There is one other supposition, and that is where possibly 
the actual number of trees of each and every higher class is less 
than the normal number, as in the ense of a wool badly over-cut. 
In such a casa we must forego cutting green trees at all in those 
classes, and must leave a larger proportion also in the next lower 
class or classes to make good this defiviency in time. 

The actual growing-stock can be found by actual enumeration 
over the whole or a portion of the area, or estimated by means of 
“sample plots” or linear surveys. Where outturn statistics are 
available as here, we may calculate our main yield by classifying 
areas felled over into type classes, and dividing the outturn of these 
areas by area of each type class which will give an average 
outturn per acre for each type. If we wish to show our yield in 
cubic feet we may consider the normal growing-stock as being 
eqmil to the voluue of the oldest age-gradation wultiplied by 
half the rotation, or the mean current annual inereinent which we 
must take to be equal to the menn final aunual increment multi- 


plied by the whole growing-stock multiplied by half the rota- 


tion. Our final mean annual increment here iggy 


Then normal growing stock rGn == |" where r = rotation 


and I = the age of the oldest age-gradation, Now the oldest 
age-gradation consists as seen of 2,500 trees (the normal number), 
snd from experimental fellings we know the average first class 
tree yields ‘a’ cubic feet. 

Then r@n— 7800 308100 

or = (ERX Linx 80c, ft. 

Where i stands for the final annual mean increment, or 
current. annual increment, as the case may be, and nthe total 
number of trees of all elasses and ages in the forest- -11 ean be found 
from results of direct enumeration or other estimated survey, and 
from sample-plot annual increment readings. Or we can give our 
normal growing-stock in number of trees, Here we are obliged to 
admit a fallacy, but not, we think, an irremediable one, It is, that 
we are taking the growth of salto be uniform throughout. ‘Thia 
is not the case of course; the rate of growth varies at different 
periods or stages of ita life-history, now faster, now slower than 
the average normul fisal annual increment on which we have 
based our valcuiatious. 


= 2,500 ax 80 c. ft, 
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The remedy again is not far to seek. It lies in allowing 
a greater margin of safety in the slower growing periods, and 
lesa in the faster, 

This again is a matter of cireumstance and experience. 

With this to guide us we should very soon get a fair estimate 
of our forest as it stands in relation ta the normal forest, and 
pick our way accordingly, 

It may be said that in practice the difficulties would be great 
because you must remove badly growing trees over promising 
younger stuf, and this will put your proportions all wrong. To 
get over this, it must be madearule only to cnt up to the 
maximum and then stop, and if any badly grown trees remain, it 
cannot be hetped. Most of the lower classes will, as a rule, be 60 
numerous as not to matter much, and one may leave them to 
compete on natnre’s lines and to do their own thinning, looking 
only to the final resalt, which will be the survival of the fittest. 

Of conrse one wonld start on the badly grown trees, and only 
go ontothe good ones if it was necessary to make up one’s 
numbers. 

Oar example is necessarily an impossibly ideal one, bt it is 
the principle that is the thing. Experience alone can determine 
the extent to which it can he develaped in actual practice, if at all. 

In time, ax the furest itself, the girth or age-gradations, and 
increment became more normal, the lower classes would almost 
of necessity fall into line automatically. 

Lastly, with regard to the question of thinnings or improve- 
ment fellings, that is subsidiary or auxiliary fellings as opposed 
to and distinet from the major or selection fellings. That. some 
such periodical thinnings will be necessary, nobody will deny, 
but their natare and extent is yet to determine. We have sug- 
gested that there should be two per period. The first simultane- 
ously with the major felling, and the second at the expiry of half 
the pertod, or, in the case ofa longer period, every ten years. 
This would be for convenience and economy in working, 

Better do away with the name “improvement fellings ” alto- 
gether; the term is to be distrnsted, since in unscrupulous hands 
it hag shown itself to he capable of many and exceeding vagaries, 
and instead institute “weedings” in the younger, and “ inter= 
mediate thinnings ” in the older classes, ‘Tat is, “ unutilisable ™ 
stuff would fall under the former, ‘ utilisable” material under 
the latter, if it is wished to define them sharply. 

With regard to these weedings the material that comes out 
will be unsaleable asa rule, and so it will become # question whether 
the superfluous trees in the lower classes should be removed as 
& cultural operation, or whether we should not omit them in the 
lower classes, leaving these to nature's thinning, and only com- 
mence operations in those capable of giving some utilisable, 4.05 
saleable material, 

‘This must remain a problem for the economist. 
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But from the. late Mr. Dickinson’s tables’ there cari, we 
think, he little doubt that judicious thinnings in young sal forests 
are undeniably sound sylvieniturally. 

The diffienlty of estimating the effects of these thinnings 
will inerenve ns we go np the seale, and we should attain Av 
comble when we come to the IT Class, for there must always 
necessarily be immense diffienlty in applying proportionate 
thinnings lo a forest worked under the scicction system, with 
its irregnlar-aged woods, as compared with the simpler, more 
regular, even-nged classes. of more tegular systems, For it is 
comparatively easy, or shout be, ta determine in regular evens 
riged wonds that at a certain age such or such a percentage 
should remain or be cut out of the whole, bat in uneven-aged 
selection forests, where all sizes ant ages are represented pell- 
mell on the ground, there will he much more liability to error in 
determining what percentage of each mnst remain or come out, 
ax no one acre, probably, has quite the same proportion of 
classes ou it, and the effect of removing trees is not so marked 
as in even-nged woods where the trees are approximately all 
the same height. Still, while admitting this diffien}ty, we do 
not consider \t to be insuperable. 

As to the intensity and extent of these thinnings, we mast 
proceed with cantion, and it will be advisable to err oti the side 
of leniency, that is, of light thinnings, till we are in a position 
to lay down the Jaw. We should he sure to ieave a sufiteient: 
maruin of eafely to meet every conceivable and possibly in- 
conceivahle contingency, ot mishap. The margin of safety 
should he determined, in the first place, hy the healthy apperrance 
or otherwise of the trees in detail and of the class as a whole. 

‘Thus if it appears likely that the 17 trees in class TI selected 
aa the © trees of the future” may reach maturity safely, we may 
remove 2 and leave | as our safety fignre, and at the end of ten 
years remove it or not as we think fit. 

If, on the other hand. some oy all are unhealthy, we should 
increase onr margin of safety proprotionately, and remove all the 
rest. 

Of conree at the ontset the results ean hardly help being 
approximate, hut as time goes on, experience is gained, and more 
data hecome available, gradually things will he brought to a sufti- 
ciently correct standard beyond which we cannot hope nor wish to 
go till we are in possession of acenrate yield-tnbles. So much for 
intermediate thinnings, as they will be termed. 

The advantage we claim for this system, if it is worthy of the 
name, is that no matter whether the actual growing-stock is too 
little or in excess, by » careful application of these rules we ean- 
not fail in the end to establish more or less normal conditions, and 
therefore a normal growing-stock. 

‘We seck to establish a normal increment and normal girth 
gradations, the natural consequence of which must ba that 


t 
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the growing-stock will fall into line ultimately and become 
normal. 

Where any class is deficient in numbers, then all except dead 
and dying trees should be left if necessary, and if it comes to the 
worst a few even of the [ class trees, the more healthy of Lhem, 
that is, may be left if in excess of the normal numbers, to make 
up for the deficit which would otherwise come in the next period. 

Daring the first period the fiual yield may not be normal, 
hut it will, at least, approximately be known beforehand. 

With each successive period the final yield should approach 
nearer to normal conditions, and each time the final yield will 
more and more nearly approximate to the normal final yield, 
though of necessity the intermediate yield must always vary con- 
siderably between limits. 

We cannot, therefore, associate ourselves wholly with the 
view that proportionate fellings ean find no place in half-ruined 
forests, though doubtless this view is correct in the broad sense, 
They seem to us, if properly applied, to be equally applicable 
anywhere, though with modifications. 

Of course there are various cases where a divergence will have 
to be made. 

‘Thus in areas where young growth is absent we cannot of 
course apply our proportionates fellings or intermediate thinnings 
——nor any other sort of fellings for the matter of that blindly, and 
a sine qua non must be that regeneration is thoroughly established 
before we proceed to remove the stock automatically, regardless 
of the future. 

To recapitulate; we take as an undisputable axiom that no 
working plan can be sound theoretically which fuils to institute 
a comparison between the actual and normal growing-stocks of a 
forest. 

From this we deduce three main maxims, namely — 


1. The creation of a normal growing-stuck. 
2. A sustained annual final yield. 
3. The utilisation of the annual increment, 


From this we proceed to lay down the following principles 
or objects :— 

(a) Over-cutting to be made impossible by fixing the 

minimum girth of mature trees. 

(®) Different. prescriptions for different parts (often over- 
lapping: of a forest of one species growing under 
a variety of conditions, 

(© The essentinl grouping of several coupes into sub- 
periodic blocks, so as to equalise the outturn, 
combined with the desideratum where possible of 
a more or less equal annual coupe, while permitting 
one to meet sudden fluctuations of the market (via., 
rise or fall in demand). 
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(el) Under-eutting to be avoided by periodical judicious 
“intermediate thinnings” with margin-of- safety 
checks against over thinning. 

(2 The formation of girth or age gradations and the 
execution of proportionate fellings, 

(/) The separation of weedings (cleanings) and thinnings 
in the auxiliary fellings. 

(g) The thinnings to be two per period, the first simul- 
taneous with the major felling, and the second at 
the end of the half period, or at 10-year intervals, 

Having had onr say, and built up our “Castle in the Air,” 
it only remains for some unkind critic to demolish it, or prove it 
is only a mirage of the brain after all. In which case will we 
plead guilty, but not before. 


“More Licar.” 


Reproduction by Root Suckers. 


iwas much interested in Mr. A. W: Lushington’s article 
on the subject of reproduction hy root suckers or sucker shoots 
as he terms them, which appeared in “The Indian Forester ” 
for April, especially as this is a subject that has been engaging 
my attention for some time; and I quite agree with him when 
he says ‘(It is rather surprising how little attention is paid 
to the subject and that it does not appear to have met with 
ax much recognition as it would seem to deserve.” 

‘This interesting mode of reproduction first attracted my 
notice some years ago when serving in Upper Sind, and in writing 
the Administration Report of that Province for the year 1893-94 
(reviewed in the “Indian Forester,” pp. 56—-63, Vol. XXII) 
opportunity was tuken to allude to itin the case of Populus 
Euphratica. 

In this instance the reproduetion in the alluvia) plains of 
Sind was distinctly a benefit, both natural and artificial regenera- 
tion from seed of this species being obstructed from some cause 
or other, at least such was the experience acquired at that period. 
In the case of several species in the Thana district, however, 
reproduction does not possess the same value, Many species 
throw up abortive shoots only from their roots, while others 
instead of proving beneficial by the possession of this aptitude 
seem to be distinct hindrances to the natural regeneration from 
seed of more valuable trees, 

In connection with Populus Enphratica tie Conservator of 
Forests in Sind once directed the firing of a portion of the 
Kudrapor Forest in Upper Sind in order to give a spur to 
the reproduction from root suckers of this species, and the 
measure as far as my recollection goes was a distinct success. 


INDIAN FORESTER, 


Teak Rueropuction ny RoorsecKERs. 


Photygraph by Ranger Bhuadbuds~ Thani, Bombay. 
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The heat caused by the burning of the grass it was fonnd, 
stimulnted the subterranean buds into activity just as it does in 
the case of the rhizomes and roots of some strong grasses and. 
weeds 

It was not an uncommon ocentrence to find numerous 
suckers 3G feet distant from the parent tree after a fire in the 
riverain areas in Upper Sind, all of which ultimately aequired a 
separate anil independent existence by the decay and death of 
the original connecting roots, and a gregarious forest of Populus 
Euphratica was the rerult. Somewhat similar stimulus to the 
buds on the roots has been observed in the case of Diospyras 
melanoryton under the same conditions in ‘Thana in parts of the 
Mokxhada Range, and a most interesting and remarkable instance 
of such reproduction was brought to the notice of Mr. Daxbuary, 
Working Plans (fiver, recently on whai is known as the Awlmatha 
near Suryawal in Mokhada. To a casual observer here the 
reproduction might have been thought to he from seed. Such 
it was declared to be in faet by the local patel and Forest 
subordinates when first it was observed, but excavations were 
made for their benefit, and the root system of the younger suckers 
exposed. 


‘The following, excluding herbaceous species, have up to date 
been noted in Thana as producing root suckers :— 

Teak, 

Dalbergia latifolia. 

Ougeinia dalbergioides, 

Albezzia lebbek. 

Albizzia melanoxylon. 

Schleichera trijuga. 

Schrebera swietenioides. 

Trewin nudiflora, 

Pongamia glabra, 

Garuga pinnata, 

Butea frondosa. 

Randia dumentorum. 

‘Aegle marmelos. 

Croton oblengifolins, 

Ficus hispida. 

Randia uliginosa, 

Holarrbena antidysenterica. 

Helicteres isora, 

Vitex negnndo. 

Calycopteris loribanda (climber). 

Combretum ovalifolium (climber). 

Schrebera swietenioides, 


Teak reproduction from root suckers is most interesting In 
parts of the ‘Thana district. Near the town of Wada in Central 
Thana an area outside forest proper is covered with tealc eoppice 
shoots and also root suckers. ‘I'he latter are much «maller than 
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the coppice, and in many instances ‘resemble seedlings.* In 
traversing this area 1 was struck with the abundance of such re- 
production, and dng up the root system of some upparent seedlings 
to make sure, ‘The aceompanying photograph is one taken in this 
area exhibiting the root systems of three teak shoots which are 
connected and which originally resembled independent seedlings. 
In their ease the connecting subterranean roots are still visible, 
but in the case of alder shoots these connecting links as it were, 
like the poplar in Sind, entirely disappear, and this is the case 
with most species, so that when digging up the soil in search of 
foot suckers one must ‘not be disappointed in the caae of older 
atems to find no connecting subterranean Jinks ab all. 

In Europe the Aspen (Populus tremula) and the tree of 
Heaven (Ailanthus glandulosa) and some otherst are known to repro- 
duce themselves by means of root suckers, and the buds on the 
roots of these are stimulated to throw up roots »pparently either 
by the mutilation of the nerial portion of the stem or exposure of 
some of ‘the root system or by the trees having become decrepit 
with age. The Intter stimulus has been noticed in ‘I'hana-in the 
case of —~ 

Schrebera Swietenioides, Albizzia procura, Dalbergia Iati- 
folia, Pongamia glabra and Schleichera trijugn. 

‘An interesting instance of reproduction owing to declining age 
in the enge of Schrebera Swictenioides may be seen near Paraliin 
the Wada taluka of Central Thanat where four large stems (girths 
2',1°,1' 4” and 1’ 4”) and two smaller ones a few feet high stand 
in acirele around the parent bole ata distance of 9 to 10 feel 
from it, and with regard to the other species instances are common 
especially inthe hilly forests in the Bassein Range which skirt 
the sea coast. And this reminds me to remark that conditions of 
climate and soil have a varying effect on the powers of reproduc- 
tion of a tree from root suckers. Relutive abundance af humidity 
in the atmosphere for instance seems to provoke reproduction in the 
case of Dalbergia latifoliag whereas the very opposite effect: seems 
to follow under the same conditions in the care of Sehrebera 
Swietenicides, that is to say, Dalbergia latifolia has heen observed to 
exbibit a greater tendency to throw up root suckers in a relatively 
moist than dry climate, and Schleichera trijuga exhibits such 
increased tendency in a dry atmosphere only. And with regard 
to soil it can be readily understood that where this is soft fess 
obstruction is cansed to lateral expansion of the roots and the 


* In coupe No. 6, Block XVI of Wada, 1 ordered the subordinates to make 
au enumeration of the number of took seedlings of 12-inch girth and 
under in the area (42 acres), which they did, and. to my surprise over ono 
thousand were reported to exist. On inspecting the coupe, however, the 
apparent seedings were dog up and found co he none ether then Toot 
suckers. 


t Kerner in his “ Natoral Mistory of Plants.” 
{ Block No. XXIV, coupe 22. 


S$ Other speciow such ne Holarrhena antidysenterica, ete., aro similarly 
affected, 
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greater development in this direction takes place, so that when 
any stimulus is given to the buds from any external cause, such 
as shock caused by heat or injury to an exposed root, increased 
reproduction by means of root suckers is apparent in such causes. 

Avicennia officinalis, which grows along the muddy tidal 
banks of the Konkan creeks, spreads its roots laterally below the 
surface of the soil in all directions, and although numerous buds 
exist on these roots, and although the resulting shoots therefrom 
are as dense almost as a field crop in some instances, none of the 
shoots develop any foliage. They become rigid and seem to 
perform the funetion of producing air passages to the roots for 
the moist clayey soil being impervious to air. 

No means of respiration for the roots would result other- 
wise, and the 4vicennia would probably be suffocated. 

The most prolific instances of reproduction from root suckers 
observed inside and outside forest are of Holarrhena antidysen- 
terica, Trewia nudiflora, Helicteres isora and Randia uliginosa, 
and their reproduction in this manner may be characterised 
as being distinet hindrances to the natural regeneration from 
seed of other valuable timber species in the localities they 
inhabit. None of the above species is prized for its timber, and 
their reproduction in this manner is so abundant, especially when 
‘their aerial portions have been mutilated (as is always the case in 


“¢hé‘coppice-with-standard system), that exclusion of more valuable 


species from seed results. 

In some of the exploited conpes in the Bassein Range the 
intervening spaces between the standards in certain localities are 
almost entirely usurped by Holarrhena® especially, and the repro- 
duction increases in even greater ratio as the fellings or coppings 
of the species increase. 

A very remarkable inatance of reproduction from root snekers 
in the case of ‘I'rewia nudifora is noticeable in Coupe No. 19, 
Block XIX, of Bassein, and it is worthly of record, A large part 
of the coupe on the flat consists of mature teak. In_ passing 
through this area the abundance of advance growth of ‘I'rewia 
under the tenk (ina small area of a few acres) attracted my 
attention, and not being able to account for this 1 was induced to 
investigate the cause. and on digging up the roots of ‘Trewia 
‘found the reproduction to be due to none other than root 
suckers, The roots of the Trewia formed a complete network 
underground, and their density naturally accounted for the 
exclusion of everything else except surface growth, such as grass 
and weeds, This was in an area where the mature crop consisted, 
it is estimated, of about 80 to 90 per cent teak. The reproduction 
of Helicteres isora is also another instance of similar remarkable 
reproduction. ‘This is a shrub that is widely distributed in the 


* Coupe 14, Ylock XIV, at Saticoli is a very good instance of this. Being 
only three miles from the’ Bassein Road Station, it is easily accessible for 
inapection. 
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Thana district and common in the seacoast talukas especially. 
Tts hark is used, as is well known, for fibre. Hence it is a shrub 
which is invariably seen lopped, and the more its aerial portion is 
mutilated the grenler is the stimulus afforted to the dormant. 
subterranean buds. 

On the eastern slopes of the forests below the Tungar Plateau 
in Bassein such reproduction on the soft laterite soil is most 
abundant. The buds on the roots of Randia uliginosa seem to be 
stimulated without any apparent injury to be aerial portion of 
the stem or injury to the roots. A great deal of reproduction of 
this species is apparent in the flat, fissured black soil areas in the 
Wada Taluka of Central Thana. 

The necessary stimulus to the subterranean huds in this 
instance appears to be heat, due to the exposure of the root system 
caused by the cracks in the black soil. : 

Albizia lebbek is not a tree which has been noticed to 
throw up root suckers habitually, but a very interesting instance 
of such reproduction occurring on the exposure of the root system 
came to my knowledge recently in the Wada Runge, where 21 
Albizzian lebhek suckers were observed in some excavated pits 
arising from roots which were imbedded to the depth of 1} feet 
in the soil. A close examination proved that these suckers 
arose from a network of subterranean roots which spread out 
from an Albizzia lebbek 100 feet away.* 

Among the species in Thana observed so far whose reproduc- 
tion from root suckers may be said to be advantageous in certain 
areas are Dalbergia latifolia, Albizzia procera and teak 

The two former species throw up such shoots when either 
the aerial portion of the stem has been mutilated or when an 
advanced age has been reached, and in the case of teak the 
reproduction is stimulated only when the aerial portion has 
been ent down and when the trees stand on a plot exposed to 
full illumination of the sun’s rays. Albizzia procera, which usually 
seeds abundantly, does not reproduce itself well from seed. This 
may be due to a cause which [ have not investigated, but 
probuhly to insect damage. Seeds of Bauhinia recemosa, Albizzia 
Jebbek and certain other leguminous species have been found 
very extensively damaged in this way, and specimens of the 
injurious insects were sent to the Forest Entomologist for identi- 
fication. Probably the failure of reproduction in the case of 
Albizzia procera may he due to some similar cause. Teak 
seed ulso is attacked by an insect which obstructs ite reproduc- 
tion. The damage to the seed from this insect appears to be 


# The Aspen according to Kerner has been known to throw up root suckers 
90 feet away from the parent tree. The albizzia here allwled to may be 
seen in Coupé No. 14, Block XXIV, Wada Range, and will probably he open for 
inspection for many yeara to come, for beneath it stands a Hindu deity 
(Wagoba), which will prevent it being felled or damaged. 
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general all over Thana and amounts to about 60 per cent of the 
tree growth in most localities and from 5 to 90 per cent per 
tree.* 

So far observations do not show that Babul (Acacia arabica) 
reproduces itself in Thana by means of root suckers, nor has this 
heen observed to be the case with this species in Sind, where it 
forms large gregarious forests, aggregating about 63,0U0 acres, 
This was the approximate area under Babol in Sind about ten 
years ago, but it may have altered since owing to the eccentricities 
of the Indus, which sometimes erodes hundreds of ucres of 
forest land in a flood season. Nor does Babul coppice, at least 
not in the ordinary sylvicultural acceptation of the term, in 
Sind and the Thana district, at any rate. Some young stems 
when cut have been known to throw up abortive coppice 
shoots, but marketable coppice in Sind and in Thana would be, 
considered a remarkable phenomenon.t Enough has been said 
to show that the interesting subject of reproduction from root 
suekers in the Thana district is one which ought to engage, 
as Mr. Iaushington has remarked, the attention of Forest 
Officers. That it is one cause for the hindrance to natural 
veproduction of more valunble species such as teak in some 
of the Thana coupes, in the hilly forests especially along the 
the sea coast, is beyond doubt, as T have attempted to show. On 
the other hand, in other areas more inland where teak and other 
growth have been once exploited and where the former hag 
coppiced its regeneration from root suckers at the same time 
cannot be said to be but advantageous. The direct causes which 
bring about this result, as already explained, seem to be first of 
all shock due to the felling of the acrial portion of the stem and 
complete exposure of the surrounding soil caused by the previous 
removal of all jungle wood species? but as such sylvicultaral 
conditions do not always prevail within forest limits the pheno- 
menon is not constantly observable in sneh limite. 


*In some cases while the tests were being taken trees were found to 
bear no keed at all. ‘The experimental teats were not taken on a very large 
seale, only 24 trees being examined at haphazard ag L marched through the 
forests, It will be found however, it is thought, that the pe 
damage is a fair average, and that itis general ‘all’ over the districts ‘there 
is little doubt. From’ what the people say moreover the insect ubtacks are 
annual, 

Tiam aware that in Guntur, ride page 256, Vol. XXI, of the “indian 
Forester,” babul is found to coppice there, “In Mr. Ribbentrop's Note also on 
the Babul Plantation at Abbaspar, page 136, Vol, NXV/, ho stiles “a cuppieo. 
grewth of several rotations might be expected,” Me suggested in the Note 
the publication of details bearing on the behaviour of the root system of this 
plant in the * Indian Forester,” but 1 have not seeu any subsequent report on 
the subject, 


t In the Thana district almost everywhere the villagers are permitted to 
fell and remove in the wooded areas held in ocenpaney by them all trees, ete., 
except teak and Dulbergia latifolia, and in some places Ougeinia dalbergioides: 
80 that where these fell'ngs have been carried out teak reproduction from seed. 
dnd coppice and root suckers is very materially assisted. 
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In’ mixed forest with a relatively dense leaf canopy, for in- 
stance, where the soil is comparatively cool such reproduction has 
not been observed. Another important feature though of such 
regeneration is that it seems to occur where the ground ik 
bouidery and at the same time porous beneath, ‘Tlie root suckers, 
however, never appear to be at a greater distance from the parent 
bole than 3 to 5 feet; wherens in the other species such as 
Albizzia lebbek, Albizzia provera, etc., the distance, as already 
stated, is considerable. 

In the discussion on the subject of teak natural regeneration 
in “The Indiun Forester,” which [ have read with much interest, 
the hindrance to such reproduction from insect enemies has not, 
as far as I an: aware, been recorded, and it would be interesting to 
know whether similar obstruction is caused elsewhere in either 
India or Burma. It appears to me to be a factor in the situation 
in Thana which must he taken into serious consideration. ‘he 
wild tribes in the district I find are fully alive to the damage 
caused by the insects to the seed, which they have informed me 
bore into the seed during the monsoon when it has become well 
soaked. But { have detected inseet damage to seeds collected 
from the trees, so that this is not altogether correct." Mr. 
Duxbury informs me that coupe contractors. have told him that 
“the teak seed is seen damaged on the tree when soft and 
succulent, and that they considered, like the mango, that the: life- 
history of the insect bas some connection with the flower before 
it was fertilized.” 

Endeavours are being made to try and secure apecimens of 
the insect, which will be sent to Mr. Stebbing if obtained. 

Infertility of seed obtained from coppice stems in the 
exploited coupes is found to be another cause for the failure of 
natural reproduction of teak, It is true the coppice has not yet 
reached more than 15 years at most, but it is important to 
record that experiments to cause germination of seed from such 
growth so far have been in progress since September 1903, but 
without successful results. 

Mr. Burkill, Reporter on Economic Products to the Govern- 
ment of India, very kindly undertook such experiments for me, 
and his last report, dated 14th June 1904, bearing on the subject, 
it may be interesting to record, is as follows :—~ 

“The experiments on teak seeds have never been interrupted. 
Since September last the 100 seeds have stood on the tile always 
moist, but not one has germinated. he flesh ontside the stone 
is black and rotted and moulds are growing on it sparingly. [have 
just cracked open ten fruits. Out of the possible 40 seeds in them 
three seemed possibly alive, very wet and damp. Out of ten fruits 
which have heen dry all this time I got some five or six 
healthy seeds.” 


* Mc. Dhadbhude, Ranger of Wada, was the first Forest Officer to observe 
the damage to the secds while on the trees. 
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« ~ Thave observed teak coppice bearing seed at eight years, and 
as this seed is probably often collected by Forest guards for broad- 
easiing it can be easily understood why such attempts at artificial 
regeneration ‘of this species, added to the ‘other hindrances 
remarked on, fails. : : 1 

«. There is of course some natural regeneration from seed af 
teak in certain areas in Thana, but not by any means sufficiesg ar 
far the majority of instances, it is alleged, to secure the future of 
the forests for the production of teak on a satisfactory senle. 

In this view Cam corroborated by Mr. Wroughton, who, in 
the Northefn Circle Annual Report for Bombay for 1894-95, which 
was reviewed in the “Indian Forester,” page 389, Volume XXIII, 
wrote as follaws *: . ¥ 
, ‘The ‘coupe’ system, as it is popularly called, under which 
the Thana forests are being worked, is in most ways a complete 
success, The. people are furnished with rab-material and a 
livelihood and the revenue remains at a high figure; moreover, 
the coppice shoots from stools felled promise a fair crop for the 
next revolution, but it cannot be overlooked that there is a great 
dearth—too often a total absene—of seedlings to replace the 
present stools when their reproductive power shall be eshausted. 
The vitality of the present stools may last out two or even three 
revalutions, but unless seedlings are produced to replace them ag 
they: fail, the ultimate result must be denudation.” ee) 

v: Being in charge of the Central Thana Forest Division, my 
remarks in this note of course must be taken to allude especially 
to that division, but it is. believed they would be applicable 
generally, like Mr, Wroughton’s remarks, to the other two divi+ 
sions of the Thana distriet, ' 

Tt is but right to mention in conclusion that my observations 
about the alleged unsatisfactory condition in Thana as regarda teak 
regeneration from seed t are not borne out by such authorities as 
the present Conservator, Mr. Millett, nor by the two Divisional 
Officers of North and South ‘Thana, Messrs. Fisher and Madan, 
and Lam induced to think that perhaps where they observed an 
abundance of advance growth of teak in the exploited conpes 
of their division it may have been root suckers which were seen 
and not teak seedlings, Mr, Fisher in fact. has informed me that 
most of the teak repruduction he observed in North Thana was 
mainly in the exploited coupes, and that very frequently - the 
young teak has been seen growing in groups and as if burnt 
back more than once by forest fires, which would tend-to indicate 
root-sucker reproduction. 


* Mr. Wrougliton attributes the failure of natural regeneration from seed. 
to forest fires, and although he’ does not. differentinte between teak and 
jungle wood species, his remarks ave intended to apply no doubt more especially 
to teak, which ix the main source of wealth ot the Thana forests, 

tNutural regeneration from seed of jungle wand apecies is in’ my opinion 


genorally satisfactory in Thana ; in fact in matancves it tends to suppress the’. 
teal - Mi 
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:, .. In addition to the hindrarices to tenk natoral regeneration 
‘from seed which T have quoted, there are of course other canses at 
Work in the eame direetion unfortunately which are too numerous 
‘and lengthy to enter into it in a paper of this description, which 
was intended originally to record observations bearing oti root= 
sucker reproduction, I have however, as it is, much exceeded the 
‘mits of the subject, and seek indulgence on this score. 


wi G. M. Ryan. 
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Old Cooper's Hill. 

Peenliar, if somewhat.sad, interest. was attached to the meet- 
ing of Old Cooper's Hillians at dinner on July 13th last, for it was 
the first: nssembly after receipt of the mournful news that: the Old 
College had henrd its death-knell, had received, its coup de grace, 
and knew that its days were numbered. Sie trdnsit gloria’ mundid 

‘The dinner, arranged by Messrs. W. HL. Cole and A. Hicks, 
was all that could be desired, and was discussed with zest by a 
party of between 60 and 70 men, O. C, Hs, and their guests, As 
one pinnced round the tables one could not but silently ngree with 
a remark, made later on in the’evening by General Fugecombe, 
on the yonthfal look of the greater majority of those present, a 
youthfulness not due somuch to age of the men (for the seniors 
Were in great force), but undoubtedly more particularly wttribut- 
able to the active life which the performance of their duties, 
entuiled upon the greater number of those present, ‘here are 
some who say that health in India is to be sought hy tuking 
the minimum, the irreducible minimum, amount of exercixe whilst 
serving in the country. Could they have seen Cooper's Hill the 
other evening they would have seen that a hard active life appenrs 
to suit the men from the College on the ELI marvellously well, 

The Chair was tnken by C. Perrin (1874), the chief guests 
being Major-General Edgecombe, It. F., Professor I. Mel.eod, 
F.R.S., and Colonel J. Pennyeuick, C.S 1, with Messrs. J. 8. 
Beresford, C.LE., J. I. Glass, CLE,'Mr. G. Chesney, &e. 

‘After the toast ‘The King-Emperor’? had been duly honoured, 
8. Debrath (1877) proposed Cooper's Hill in a speech studiously 
moderate in ita language. Indeed this was the predominant note 
of the evening, and should prove to Government, if proof at all were 
necessary, that such an Institution as the College is the ideal at 
which to aim to ensure the proper training of its future officers, 
for at iithey learn three important. things--never to be forgotten 
in after service—eeprit de corps, discipline, and loyally to the 
Government they serve. In spite of the surprise, the sorrow, the 
irritation, to call it. by no worse name, with which the recent 
order has heen received throughout the rank and tile of Cooper's 
Hill men, all of which feelings could not but be pereeivable the 
other evening, those three fine qualities, esprit de corps, discipline 
and loyalty, were not for a moment forgotten,- It was au object- 
lesson, and an object-lesson of which any Government might have 
felt proud to find in a body of its servants. i 

‘Vhe speeches were optimistic and pessimistie, and perhaps, as 
wag only natnral, the optimists were to be found among the ranks 
of the younger orators. Both: Debrath and F. Rawson, C.M.G. 
(1878) were optimists, and, on the principle of never saying die 
until you are an inanimate corpse, they held that with two years 
jn hand, with Governments and Secretaries of State who have 
both been known to change at times, both occasionally suffering the 
fate of more lowly mortals, the ignominious one of being ‘ kicked’ 
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out; and, ahove all with a Viceroy who is known to possess both 
astrong will and great tenacity ; counting over all, these points 
our optimists sounded the note of hopefulness and inclined 
to doubt that the curtain wonld be rung down in the near 
future on as grand an institution as Government have ever 
planned and reared. Amongst the pessimists. were Colonel 
Pennyenick and Mr. Chesney. ‘The former, whilst saying that 
it was the dearest wish of his heart to see Cooper's Hill kept on, 
could not see his way to holding out any hope that this would 
be the case. It was easy to see from the Colonel's speech .and 
those made by General Edgecombe and Professor McLeod 
(both the lutter of whom were on the Staff at its inauguration) 
what a great hold the College has upon the affections of 
them all. Love for the alma mater was much en evidence 
throughout the evening, I have said that Mr. Chesney was a 
pessimist, and sorry many of us were to hear that he was. so, 
for the Pioneer has ever been a faithful friend to Cooper’s Hill. 
Inalengthy and highly interesting speech Mr. Chesney gave 
reasons for considering, for fearing, that Cooper's Hill was 
doomed, interspersing his remarks with anecdotes -of the days 
when his father was the first President of the College; for the 
_present undoubted pitch of perfection of which we owe to the 
great administrative qualities of the man who was its founder. 
In the course of his speech Mr. Chesney, who may be said to 
represent outside public opinion on the recent decision, showed that 
that opinion coincided closely with that of the services affected 
by the coming change. Letters regretting their inability to be 
present were received from Sir John Otley, K.C.1LE., Dr. Sehlich, 
GLE, F.R.S, de, whose absence was not perhaps, under the 
circumstances, surprising, 

A wish was expressed before the assembly closed that, what- 
ever the eventual fate of the College, the Cooper’s Hill Dinner 
‘might he continued for many years to come, and that the Cooper’s 
Hill esprit de corps might grow the stronger as years rolled on, 
One can but re-echo the wish. F. J. Branthwaite, B. O, Coventry, 
F. H. Todd, and the writer were the Foresters present. : 

E. P. Srenaine. 


Bassia latifolia and Bassia longifolia. 

Althongh Mhowra seed is being exploited in parts of the 
Central Provinces and parts of the United Provinces, it is neces- 
gary to point ont that this produce is not forest produce under 
section 2 [2] (x) and (6) of the Indian Forest Act.. It is, as will 
be seen by a reference to the Act, omitted from mention among the 
various articles enumerated therein. Mbhowra flowers are men- 
tioned ouly in the section. Would it not be desirable to 
amend the Forest Act under the circumstances ? 

Owing to certain representatious made on the subject of the 
market value of Mhowra seed, the Bombay Government were 
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ion of it in ‘Chana this 


induced to order the Departmental collec t 
season. Unfortunately, however, the locusts, which were a perfect 
plague almost all over the dlistriet duriug Uhe dry seuson, defolin- 
ted: the Mhowra trees more than once in some instances, and 
prevented the fowering of the tree. 

Those trees which escaped defolintion or were only partially 
defoliated, flowered and seeded but scantily, dae to a profuse 
flowering and seeding of the trees the previous year, ‘The ex- 
ploitation of the seed will probably be undertaken next season 
(1805) 

‘The question arises whether Bassia longifolia seeds ahonld 
not be exploited as well as Bassia latifolia. ‘This question has 
been raised by Mr. Cowley-Brown, who points out that Bassia 
longifolin and Bassia lntifolin bulk very largely in the Nullamalai 
forest ofthe Kurnul district, Northern Circle, Madras, a block 
of 2,000 square miles of forests. 

Sir Dietrich Brandis in his “ Flora of N.-W. aud Central 
India,” page 291, mer tions that from Bassia longifolia seeds oil is 
extracted, and in a small work by F. N. Mukerji of Caleutta 
entitled “ Handbook of Indian Produets” it is stated—- ee 

“The oil obtained from the seeds ix used as a lamp oi), in 
the mannfacture of country soap, and as a substitute for ghi 
felarified butter) and cocoanut oil in cooking curries and making 
sweet cakes. Dr. Balfour states that the seeds contained about 
30 per cent oil.”? 

Bassia longifolia is not found in the Thana district, and as T 
have ever seen the seeds and know nething about them [am 
unable to give an opinion as to their valne for export purposes 5 
but it seems if the seeds are not now exported from any 
locality, as is probable, it might be advantageous to encourage the 
export of the produce by making au experimental shipment of 
say a ton, in order to test its market value. ‘This ix sugyested 
since the seeds from Bassia latifolia appear to be inadequate to 
meet the existing demand, judging by information to hand from 
merchants in Bombay, and probably as far as merchantable re- 
quirements go, Bassia longifolia and Bassia latifolia seeds are very 
similar, 

In parts of the Central Provinces the Commissioner of Settle 
ments and Agriculture, Mr, Sly, LC. $., has brought to notice the 
fact of the absence of natural reproduction of Bassia latifolia, and 
also the danger of the early extinetion of the mature trees there, 
owing to the attacks of the Loranthus parasites, In view of the great 
value of the Mhowra flowers as an artiele of food he states that the 
futme outlook of the tree is serious, and le sccks for ivformation 
ag to the best means to arrest the latter damage. I have supplied, 
through Mr. Lawrence, LC. 8. the Direetor of Agriculture, Boinbay, 
whatever information 1 possess on the subject, but probably there 
are other Forest Offivers who can also give more useful information; 
and Mr. Sly I have no doubt will be obliged for any hints. 
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Tt was suggested to Mr. Lawrence that the waste lands in 
the Rombay Presideney might be rendered productive by: the 
artificial reproduction of Mhowra in the Mhowra-producing tracts, 
and although he approached certain Collectors and the Commis- 
sioner of Customs and Abkari, Bombay, on the subject, they were 
one and all averse to the proposal beeanse the Commissioner of 
Yustoms and Abkari writes ‘So long as the principal use of the 
prodnets of the Mhowra tree is the manufacture of liquor, any 
extension of the growth of the tree sliould he discouraged,” and that 
the only tracts in which it should be permitted to grow are “ large, 
concentrated, thinly popnlated blocks of forest.” 

It may be interesting to mention that Mr, Husson, 10. 8., 
Collector of the Kaira district, Guzerat, in writing to me on the 
subject of Mhowra “There are thousands and thousands 
of Mhowra in this d ... veThe oil expressed from the 
seed is used locally at Kapadwanj for soap making. ‘There is @ 
press worked hy an engine at 'Thasra, which sends the oil inland 
to Bulasiner and the Rewa-Kanta State as well as hy rail.” 

T suguest that the market value of Mhowra seed be quoted 
hy the “Tropical Agrieultnralist " along with the other articles of 
minor prodacts which that periodical quotes monthly and which 
is reproduced in the ‘Indian Forester” for information. 

Banpna: G. M, Ryan. 


“Oth August 1904. 


Fire Protection in the Toak Forests of Burma. 
I 

Mr. S. Carr can well look after himself, but as he is away on 
Jeave, will you let me answer Non Burman” for him. Two of his 
statements are challenged. Let me deal with the second first—*Most, 
of us have snffered considerably in recent years owing to the num- 
ber of senior officers heaving been transferred from India.” 

“ Non-urman ” seems to think the transfer of Messrs, Gradon, 
Muriel, Jackson, end Carr far more than connterbalances this. OF 
the above four Messrs. Muriel and Jackson are the only real Burma 
officers, Mr, E. C, Carr for the first seven years of his service held 
such important Burma posts as Changa Manga, Multan, Rawal- 
pindi, Phillour and Lahore, and then as 3rd grade Deputy, 
Mandalay Direction, 

Mr. Gradon’s record as a Burma officer is still more instruc- 
tive—joined the service December 18853 appears first in Burma 
November 1901 as 3rd grade Deputy. 

Again, of the next four quoted only Messrs, ‘Thompson and 
Bern-Murdoch are Burma men. 

Mr. Hill joined the service in December 1887; appears in 
Burma in January 1896. Similarly Mr. Hodgson joins in Decem- 
ber 1890 ; appears in Mandalay in 1897. 
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Mr. Manson came to Burma as Officiating Conservator, so he 
didr’t help us much in the way of promotion, But to show 
Mr. 8 Carr is right, what of Messrs. Jellicoe, Reuther, Anthony, 
Rind, Leete and Ker Edie, to ouly mention some I can call to 
mind. 

A senior man cuming to Burma keeps us out of promotion, 
and after having blocked us for some years, it is really very con- 
soling to he toll he has been made a Conservator, or ‘it's all 
right ; we have taken a Burma man away ” when he goes at iast. 

2. As regards thé fire protection question * Non-Burman ” 
says his “remarks must not be taken to apply to areas where 
there is bamboo undergrowth in teak forests.” 

in Upper Burma I think most Burma officers of experience 
asked to estimate the classes of teak forest ronghiy would say 
that teak and bamboo covered 80 per cent of the area, 18 per cent 
teak and evergreen and 2 per cent teak without either (1 only refer 
to forests containing teak at all., Non-Burman ignores the first, bub 
that is the only class we Barina Forest officers need bother about. 
As regards the teak and evergreen that is naturally fire protect- 
ed and the teak is surely dying out therein; the teak forest 
without bamboos or evergreen is so. small as to be hardly worth 
troubling about, though Imay here say that such is usnally out- 
side protected areas and is annually run through by fierce’ fires, 
yeb such aréas look like very fine plantations, the teak being 
tall and straight and reproduction excellent ; but such areas depend 
on peculiar factors of soil only found locally and no amount of 
fire protection will increase thei, or is éne of the miracles 
expected of successful and continuous fire protection—the turning 
of laterite into alluvial ? 


3. Might Ein conclusion ask “Non-Bartan’” to be sure of his 
facts before giving us disyertations at all. 


“Taw Kwo.” 
IL 


T see from the “ Indian Forester” for August thal Mr. Long 
desires some one to cheek his mathematics, 

As Thave just had occasion to deal with a similar problem 
inmy Annual’ Report for 1903-04, and the solution is quite 
simple, Tsend him the correct answer to his protilem. It is 
Re. 1,14,333. 

Rul 
The formula is A == P.R-— 


kK 
Where A = Amount ut the end of the period. 
P = Annual expenditure, ~ 
Vor = R= Amount of Re. 1 at the end of one year. 
T = Number of years. 


R= Rate of Interest. 
Sront-Cuarrar. 


6th August 1904. : 


N.CM.. 
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Canadian Forestry Association. 


I have received a wnlar from the Honorary Secretary of 
the Canadian Forestry Association with a view to increasing the 
‘membership of that body, widening its sphere of influence, and 
collecting and disseminating such information as will enable its 
membership and the general public to appreciate and understand 
the Forestry problems which are presented for solution in Canada, 
‘The objects of the Association are— 

+The preservation of the forests for their influence on climate, 
fertility and water supply ; the exploration of the public domain, 
and the reservation for timber production of lands unsuited for 
agriculture; the promotion of judicious methods in dealing 
with forests and woodlands; reforestation where advisable; tree 
planting on the plains and on streets and highways; the 
collection and mination of information bearing on the 
forestry problem in general.” 

It need hardly be said that the forest question is really 
acute in fanada, not less than in the United States, and it 
isa sign of its importance and of the awakening interest 
that the C. F. A., though only established five years ago, already 
has some theee to four hundred members, including many 
of the best-known names among lumbermen, offieias, both of 
the forests and other branches of the Administration, and persons 
less directly interested in the subject. Without offenee to these 
fellow Imperialists of ours, ib may he said that the scientific side 
in the Association is weal. Organisation and protection have 
been began in Canada, bat other branches are practically unknown 
or uupractised. 

Forestry in democratic countries of great forests is not and 
never will be ran on the same Hines as in India, but the general 
svientific principles remain the same; and officers of the Indian 
Service who can extend their sympathy across the seas, and 
particularly those who have time and opportunity Lo visit Canada, 
will have an interest added to the daily round of life in this 
country, and at the same time will be doing the Empire a service 
by placing their profrssional knowledge’ in touch with Canada 
and in some degree helping to fill the vacancy indicated above. 

The annual fee of membership is $ 1-0-0 and tee for life 
membership $ 10-0-0. 

T shall be glad to forward the names of any persons wishing 
to join the Asvociation to the Honorary Secretary in Ottawa. 
TaNspoWXE. R,C Minwarp. 


ae Denbandinn 


Tho Necessity for Fire Protection. 

Thera seem to be a good many opinions in favour of 
abolishing fire protection in the Teak Vorests of Burma, and 
some very good reasons are given. It probably bas not been 
recognized by many outside Burtna what their fires consist of 3 
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for a jungle fire in these parts generally does“ assume proportions 
more like the Amerieaa forest fire instead of being a creeping 
ground fire as Mr, Carter pute it. T have seen saplings inthe 
Nallamalais of Kurnool, of which the age—counted hy the rings 
en the stump Icft—was 10 to 12 yeurs old, burnt to within a foot 
of the ground; and in the ‘same locality I saw a Stercnlia tree 
burn gradually down to the ground, beginning with its smaller 
branches from 80 to 40 feet olf the ground. The sound of these 
fires ean he heard for miles, and smats from them are conveyed 
to Nandyal, 15 to 20 miles off. I presume that in such cireum= 
stances it could hardly be advocated that fire protection is 
unnecessary. 

‘The fact of the matter is that there is a sort of idea prevailing 
that what: is essential in one place must be essential in another; 
an attempt to fit the cork of a large bottle into a very small 
bottle, and ice verse, A great deal of money may possibly be 
wasted over fire protection in some localities when there is a 
crying need for funds for the same in other localities, 

Wanrattt A.W. Lusninaron, 
Tih dugust 1904. 


4A Now Tormite in India. 

In the September number of the Indian Forester I have 
read an interesting note upon the subject of a new species of 
termite which, according to Mr. Radeliffe, was found by Mr. 
Wronghton in Kashmir last year and sent by the latier for 
identification to the well-known specialist in the group, M. 
Desneux. ‘The latter very courteously honoured the sender of 
the specimens hy naming the insect swrowghtond. May T enquire 
what Mr, Radcliffe intends to convey by his statement & M, 
Desneux had unwittingly named the species after Mr. Wroughton, 
hut this wild sow be altered !” The italica are mine, May Task 
wit is Mr. Radeliffe's authority for enlling the species ‘rauliffei ? 
A species onee described and named is named for all time, 
provided the specifie name attached to it has not been previously 
used for another species in the geaus, and even if the describer 
were to change a name, already given by him to a species, soien- 
tists would pay no attention to the alteration unless there were 
very grave reasons for it. Without a hard and fast rale of this 
nature it wonld be impossible to work at all; and T ean only 
surmise that it is simply from ignorance that Mr. Radcliffe 
has acted in a manner which cannot but appear most discourteous 
to a distinguished foreigner and scientist. 

In this particular instance your correspondent has not even 
the plen that he himself discovered and took the specimens sent 
to M. Desnenx, What does he say? On his own showing it 
was only that he told Mr. Wronghton where to find the insect or 
an insect like it. A very different thing! Ie further states 
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that he sent some identical epecimens fo the Editor of the /udian 
Forester, several years ago. Since neither Mr. Radcliffe nor the 
Editor were, I believe, specialists. in the group, it is not possible 
to make such astatement. ‘The termites he sent may have had 
asimilar appearance to Termorsis wroughton?, but no one laying 
claim to the most elementary scientific knowledge wonld consider 
that sufficient to entitle him to rank as the discoverer of the 
species. Does Mr. Radcliffe imagine that we know all the termites 
of Kashmir ? It would be a pleasant thought ! 

T would like ¢o eneroach upon your valuable space and make 
one other observation, Your correspondent appears to be labouring 
under the delusion that ifa new species of plant or animal is 
discovered by himself, it should ipso facto benr his name. This 
is a fallacy as erroneous as it is common. Many describers refuse, 
except in very exceptional circumstances, to name a species after 
either its collector, its forwarder, or anyone else. ‘They, and 
many think quite rightly, prefer that its specific name should 
either describe some very prominent characteristic or denote 
the locality from whieh it was taken. Others would only com- 
memorate in the particular group or family the names of men who 
have actually devoted themselves and their work to it. 

Whatever course the actual describer of the species may 
think fit to take, it should be borne in mind that he is conveying a 
favour, a very great favour, upon the discoverer of a new species by 
placing at the latter's disposal his special knowledge—a knowledge 
only acquired, probably, as the result of a life’s work. Such being 
the case, criticism of his work can scarcely be deemed courteous. 


E. P. Sreseixe, 
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Roport on the Rubber of Rhynchedia Wallichii from Burma. 
By Professor Wynogam R. Dunsvan, M. A E.R. S., Director. 

This sample of rubber, Register No. 19779, prepared from 
Rhynchodia Wallichit in Shwegyin, Tenasserim, Burma, was 
forwarded tothe Imperial Institute for chemical examination and 
commercial valuation by the Reporter on Econemic Products and 
is referred to in Letters No, 2721-32 F. &., of the 26th August 
1903, and No, 144-32 F.S., of the 18th January 1904. 

Several notices have recently appeared regarding the rabber- 
yielding properties of this plant, which is reported to be fairly 
common in the Pegu Division, and the rubber ebtained from it 
ne been described as of good quality. 

The sample received for examination consisted of an irregu- 
jar cake, weighing 48 grams, which was slightly mouldy on the 
surface ‘The rubber was dark brown throughout and contained a 
small amornt of vegetable matter. Its physical properties were 
very satisfactory, it being quite free from stickiness and exhibit- 
ing good elasticity and tenacity. 

The cubber had the following composition ;— 

Sample as received, Calculated for 


por cent, dry material, 
er cent, 

Moisture Pa) 2 yee 

Caoutchoue 86-5 83-0 

Kesin Ge 67 

Dirt a2 43 


Ash included in O48 O51 

These results show that this specimen of the rubber of 
Rhynchodia Wallichit is of good quality, as the dry material 
contains 89 per cent of true caoutchoue and oaly 6-7 per cent of 
resin. it may be noted that a small amount, about 1°5 per cent, 
of the caoutchoue was insoluble in the usual solvents, 

The rubber was submitted to brokers for commercial valua- 
{ion, and they report that at the present time consignments of 
similar quality would sell readily in the London market at 
about 3s, Gd. per lb, This valuation, it must be noted, is based 
upon the high prices which are at present ruling in the rubber 
market, Para rubber being ds. 8d. per Ib. on the day upon 
which the valuation was obtained, so that the price mentioned 
will represent rather more than the normal value of the rubber, 
There is no doubt, however, that the rubber of Rhynchedia 
Walléchii, if of similar quality to the present sample, would 
always sell readily and command a good price in the market, 
‘The plant is reported to be common in certain districts of Burma, 
and it therefore appears to be worthy of attention as a possible 
source of rabber. 

Wrspuam R. Doxsran, 
Iupeetat Instrrurs, Loxpon, 
20th May 1904, 
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Lindora Aromatica, Brandis. 
Extract from Letter, dated the 31st March 1904, from Sir 
D, Brandis to F. B. Manzon, Esq. Conservator of Forests, 


Tenasserim Circle, 
* ”! . ‘ “ 


T also send a note regarding a most remarkable shrub, not 
uncommon in Martaban and Tenasserim, so aromatic that the 
dried fruit and possibly also the leaves may have a future eom- 
mereially. 

Perhaps you could get copies and translations made of this 
note for civeulation among your officers in order to enable them 
ta collect specimens, in the trst instance to make sure that they 
have the right species. 

(True Extract.) 

Karaway, Burmese ; Laion, Karen, an exceedingly aromatic 
shrub, the fruit of exceedingly pleasant taste. ‘The fruit is sold, 
I found it first early in 1859 on the Taipo mountain, south- 
east of Toungoo, at ahout 4,000 feet. In April of the same 
year 1 formd it in fruit on the D'onat range between ‘Mhanngyin 
and Haandraw, and have a full deseription of it written at the 
time in my notes. I found it a third time in February 1880, 
on the hills Kast of Toungoo at an elevation of 2,000 feet. At 
that time it was covered with white flower-heads. The leaves 
are lanceolate, the blade 2-—3, the petiole slender # inch long. 
Male and female flowers are on different bushes, The male 
flower-heads, on slender stalks $ inch long, are about $ inch 
in diameter, and each head contains 5 small flowers, enclosed in 
bud, by large involucral bracts, 

This shrub is very similar to Lindera assamica, Kurz, sent to 
ine hy Mr. Smates from Upper Burma, and to_lLindera citriodora, 
Jlemsley, an exceedingly fragrant shurb of Japan, Formosa and 
China, and should, with a few others, he placed in a separate 
gemns, the anthers of which are in some species d-celled, in 
others 9-celled. If has been suggested to me that the leaves 
and the fruit of Lindera aromatica might possibly be of great 
value in the Perfumery trade; hence a supply of the dried fruit 
and of the leaves might be useful. First, however, it would be 
necessary to make sve of the species; specimens, therefore, in 
flower and fruit should be sent to me in the first instance. The 
following are the three closely allied genera of Lauracen: :— 

1, Tiitswa, Anthers 4-celled, 

2. Lindera, Do,  2-celled, 

3. New genus anthers 4-celled, 1. Aromatica Fl. with 
the leaves, 1. citriodora F], when shrub is leafless.* 

Anthers 2-celled I, Assamica Fl, 10—16 in each head. 


Rew, Aarek 1904, D. Branpts. 


FL. 6 in each heat. 


A NEW DISEASE IN COORG. AT? 


Ve-SHIKAR AND TRAVEL: 


Tho Distribution of the Hog-door (Coryus porcinus). 


Tn the article by Mr. Stebbing, on Captain Forsyth and the 
Highlands of Central India, attention is drawn to the alleged fact, 
that Captain Vorsyth found the hog-deer in the eastern parts of 
the Central Provinces, Some doubt stil) exists as to whether 
this animal is found in the Central Provinces or not, and it would 
be interesting, both to scientists and lo sportsmen, if the distribu~ 
tion of this deer were settled once for all. The latest anthorities 
on the subject (Blandford and Lydekker) consider that the 
occurrence of this deer in the Central Provinces requires confirma- 
tion, and if would seem that the possibility of its occurrence in 
the Central Provinces has heen based on Captain Forayth’s 
assertion alone. It is probable, however, that he was mistaken, or 
possibly the deer may have been exterminated since, althongh 
this isextremely unlikely. {t has always struck me as curious that 
this deer did not oceur in the grass lands of the Central Province 
sal forests ; nevertheless I have not ouly never seen anything like 
it, but have never met anyone who has, 

Tf any officers who have had experience of the Bilaspur, 
Raipur and Sambalpur districts would give their opinions on the 
matter, this question could be definitely settled. 

‘Son Leap,” 


A Now Disease in Coorg, 


An epidemic, which has caused many deaths amongst wild 
elephants, bison, sambur, spotted deer and cattle, has heen preva 
lent not only in South Coorg, but in the adjoining Mysore and 
Malabar forests. So far no one has been able to say what the 
disease is, it being very infectious and fatal. The main evmptoms 
are fever and developed buboes, and the animals attacked dic 
within a very short time after the first appearance of illness. 
‘This disease is reported ta have been observed in Wynand 
(Malabar) in May last. It spread to Sonth Coorg in June and last, 
month to Tarikere taluq, Kadur district, Mysore State, where 
seven head of Amrut Mahal cattle are reported to have died with 
the symptoms described ahove. As fur as If have been able to 
ascertain wild elephants have not heen known to have heen 
subject to any epidemic in the past, at any rate in this part of 
India, It would be interesting to know what the disense is, and 
if it has heen observed in other parts of [ndia or Burma, 


Sovra Coore : A. M. Mascarennas, 
14th August 1904, Extva Assistant Conservator of Forests, 
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VI-EXTRACTS, NOTES AND QUERIES. 


The Forest Academy of Tharandt.* 
By G. Capert, late Indian Forest Department. 
Tue Crown Forests or Saxony. 

Before entering more immediately upon the subject of this 
paper ib is advisable to consider what interests are involved 
in the healthy activity of this Academy; for it is the pivot 
on which turns the judicious administration of the forest 
wenlth of a kingdom in which rather more than one acre out of 
every four is underwood, yielding a direct return of vital 
importance, and contributing in no small degree to the general 
prosperity. The Crown Forests of Saxony are stated, on com~ 
petent authority, to produce a net revenue of over 22s. per acre 
per annum, and at the same time to be ina highly prosperous 
condition as regards their permanent or capital value, To make 
a proper comparison of this return with that derived from agri- 
cultural lands, two all-important facts must not be lost sight of. 

Jst.—This revenue is obtained withont any cost of exhaustion 
of the soil, and therefore without any necessity for its subsequent 
regeneration by chemical or other manures ; and 

Qad.--The capital, which in Forestry means the cubical 
contents of the timber crop, is yearly being added to by natural 
growth, and is consequently ench year becoming more valuable. 

And if we carry the comparison nearer home, there is yet 
another fact which makes the case for British Forestry still 
stronger, and that is, that in spite of our large imports from 
abroad, the price of timber in Great Britain is very much higher 
(perhaps it would not be unfair to say twice as much) than the 
prices obtained for similar wood in Germany. That, these prices 
will show a tendency to rise and not to diminish in the future is 
a matter of conuron and reasonable expectation. So that it is 
possible, without undue exaggeration, to affirm that a revenue, 
largely exceeding what is above stated ag now realised in Saxony, 
might he looked for from similar woods, when worked up toa 
similar standard of productiveness in Great Britain, 

‘The employment given to the rural population by the tend- 
ing and collection of the Forest revenue is an important factor 
common to both countries, What is more germane to our 
present subject is the part played by a fully-equipped Forest 
Academy in the building up and maintenance of the Forest 
eapital, 

Tue Forest Acapemy. 

The Forest Academy of Tharandt, with which is inseparably 
connected the name of Baron Cotta, whose memory is kept alive 
hy the eighty oak trees planted round his grave in the grounds 


* From Notes of the Surveyors Institution, 
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by his former pupils, is about eight to nine miles distant from 
Dresden. For such a purpose its situation is most favourable. 
Upon this three closely-wooded valleys converge, with a consider- 
able stream, affording all the facilities necessary for the 
carriage of the wood by water, and its conversion by saw mills. 
Tt possesses within its walls not only class-rooms, but large 
collections illustrative of the sciences principally taught, such 
as chemistry, zoology, botany, and general fruit products, the 
collection of forest seeds claiming to be the largest in Europe. 
Outside, there is a forest garden or nursery which will demand 
below more especial notice, and ite domain includes a large area 
of forests bath pure and mixed, which with outlying  Lehr- 
tivieres” or instruction woods, are under its sole management. 
It thus, besides being in itself an “ imperium in inpperio,” forms 
a serious and valued branch of the State administration, and as 
such is placed under the Ministry of Finance. With a high 
prestige ta be maintained, and with resources fully adequate to 
this maintenance, professors and students meet, with success 
in their studies ulready half achieved at the commencement. 
The prosecution of these is here a matter more of personal ohser- 
vation than of laborious committal to memory of hard axioma, 
involving often impossible, or at any rate unintelligible, conclu- 
sions. The science of Forestry is indeed present, but it shares 
with the practice the education of the Forester. How they go 
hand in hand towards the common object will be seen by the 
nature of the subjects taken up in the course of instruction. 


THt Covuse oF sTupy. 


This course extends over two and a half years (five half-years) 
heginning in October. In the winter session visits are paid under 
expert guidance to the various manufactories in the district, and 
in the summer there are botanical and zoological excursions, 
hesides periodical inspections of the works under progress in the 
rivieres. The more strictly class-room course is divided into— 

I—Grund wissenschaften, literally “ Ground Sciences,” the 
fuller meaning of which is elucidated by the following list :-— 

(a) Natural Sciences, including Organie and Inorganic 
Chemistry, Mineralogy, Geology, Knowledge of Soils, Botany 
(including the Anatomy and Physiology of phints, fungi, and 
general forest flora’, Zoology (or the study of the Vertebrates 
and Insects), Experimental Physics and Meteorology ; 

(8) Mathematics, including Surveys and. Plan-drawing, 
keeping of Accounts and Road-making. 

Il.—Fach wissenschaften, literally “ Professional Sciences,” 
under which are placed— 

Forest Science generally, Forest Law, Forest, Construction, 
Forest Protection, Forest Use Gncluding the measurement. of 
wooderops and of timber), Forest Finance, Forest Regulation, 
Forest Administration, and Forest Policy. 
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TIL—Hilf wissenschaften, literally “Auxiliary Sciences,” 
which are considered to he,—Legal Knowledge, the Management 
of Land, and the various matters pertaining to hunting, shooting, 
fishing, &c. 

These, it will he observed, are all subjects rather of the field 
than of the study, and where they are prosecuted indoors it is 
only with the view of their practical application outside. 


Tue Foursr Nursery, 


For such practical application the ground covered hy the 
forest nursery, extending to 12 hectares (30 acres) gives ample 
svope. The specimen trees and plants are here arranged hotani- 
cally, that is, according to their orders, the broad-leaved trees 
coming first and the needle-leaved trees occupying the higher 
ground, Thus all the trees of the “ Quercus ” tribe are mar- 
shalled together, so also with the “ Abies ” (Silver Fir), “ Tanne” 
in German, the Picea ‘Spruce , “ Fichte 7 in German, &c. The 
Pinus Sylvestris (Kiefer), of which the German variety differs 
slightly in the colour of its wood from that raised in (treat, 
Britain, is specially prized and bears an excellent timber, ‘The 
merits of the * Douglas,” too, are fully recognised. Ifere, too, are 
specimens of trees which grow suspended in tubs containing only 
water, without any direct contact with the soil. These are nourish- 
ed with “feeds” of chemical manures, the object being to 
illnstrate to what a large extent trees, and indeed all plants, are 
dependent upon the atmosphere which they breathe for their life 
and growth, The most unhappy “subjects ” at the date of my 
visit appeared to he the Himalayan “ Silvers,’ Webbiana, &., 
which have not as yet taken very kindly to their altered condi- 
tions of existence. Ag showing the universality of the interest 
taken in the collection, I may mention that I met, purely by 
aceident, the Chief of the Bulgarian Forest Department, a former 
¢onfrére at Paris in 1900, and an official of the Forest service in 
Java, The Director of the Academy (Dr, Neumeister) is en- 
officio Keeper of the Royal Garden; and in it he has, if I may so 
call it, a most useful colleague. The natural “habitat ” of trees, 
for example, has most intimately to be considered in their 
importation and acclimatisation. ‘To take'a similar inatance, the 
cedar grown on Mount Lebanon benrs a different quality of wood, 
and is inall respects a different tree from the cedar on a Surrey 
lawn; und for anyone who seeks to find in forestry the outcome’ 
of a successful financial enterprise, the knowledge of the altered 
conditions imposed by altered circumstinces is most necessary. 
It is possible to prediente a fairly certain proposition regarding an 
indigenous tree regarding an exotie it is not. 


Toe rores? Linrary, 


The extensive and valuable Forest library within the Academy 
building supplies to the student all” information regarding trees 


THE VOREST ACADEMY OF THARANDT. 481 


in their native habitats. In it and in the Herbarium he has the 
means of identifying and comparing the various subjects of his 
out-door examination. ‘The books are ulso lent to outsiders ac- 
credited to the Director or otherwise vouched for. There is no 
space here for even a cursory enumeration of the books and 
manuseripts themselves, und I gladly avail myself of the excuse ; 
for the feebleness of British Fovestry is painfully exemplified 
by the small number of books in English, while other nation- 
alities are fully represented. In Forest booklore, Germany is 
nuturally facile princeps. 


Fees Payasbe at THE ACADEMY, 


Passing on to the cost of the education given atthe Forest 
Academy, we shall find that, looking to the advantages for study,. 
as given above, the fees payable are very moderate, They amount 
to only 226 marks per annum, payable half-yearly, together with 
a balf-yearly subscription to the hospital of 15 marks additional; 
the whole cost may thas be placed at something under 2 120 
year for instruction, Board and lodging can be obtained in the 
village—for this is not a resident college—at the rate of 12,000 
marks or £60 per annum; but of course the student is nob in 
residence during the whole year. The cost of obtaining a 
certificate of proficiency in forestry, which can be secured by the 
diligent student within the two-and-a-half years’ course, can 
thus be easily calculated. Less easy of calculation is the value 
of that certificate after it has been obtuined, and the prospects of 
employment which it holds out. i 

* It may here be noted that the openings in Saxony for such 
employment are very limited. 


The proportion of wood in the country being so great, as 
above stated, every Saxon landowner is hitnself a forester, and 
he knows how to manage bis woods, which, it must be remem-~ 
bered, have been handed down to him in a strict course of 
regulation, with the view not only of direct returns, but of their 
indirect value to his arable or pasture lands, ‘The majority of 
the students at the Academy of Tharandt are therefore foreigners, 
who hope to find the market value of their forestal knowledye 
in their own or other countries, A countryman of our own, for 
example, has come over from New Zealand to study Forestry at 
Tharandt, with the view of applying his knowledge on his own 
Jand on his return to the Colony. The value of this Academy 
lies in the fact that no young Institution can hope to rival, in 
the immediate future, advautuges which it offers. These have 
been the growth, under successive Directors, of wellenigh 
century. A Forest Academy, like a Forest itself, reqnires time 
for its development and instructive usefulness. There are, 
farther, several scholarships attached to the Academy, for the 
encouragement of successful students. 
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Tae Teaching Starr. 

The success of all colleges and academies depends, in no 
small degree, not only upon the professional knowledge, but 
upon the personality of the members of the teaching staff. Tn 
such an academy ag that of Tharandt, where there is such 4 
variety for pursuits, and where professors and students are 
necessarily thrown into such intimate relations as theee entail, 
there must be a community of tastes and sympathy in their 
prosecution, The discipline of the lecture room is relaxed in 
the practical work of pisciculture, for example, or in the chase. 
During the course of the daily excursions or the more extended 
tours taken in summer, circutnstances arise when the resource- 
fniness of the atudent comes to the assixtunce of the knowledge 
of the professor. 

Within doors alo, the free interchange of thought is 
encouraged by the monthly discussions, or debates, which relieve 
the daily lectures, In such debates, which form part of the 
statutory course, the professor speaks no longer ex catchedra, but 
from a common platform with his students. Besides the Director, 
who himself delivers lectures, chiefly on Forest trees, there are 
two professors of Forestry. There are four professors of natural 
sciences, the seope of which has already been explained. Two 
professors for mathematics, and one for land surveying complete 
the teaching staff. The status of each of these is strictly detined, 
and his obligations to the State on the one hand and to his papil 
on the other clearly indicated. Besides delivering lectures they 
have the custody of, and are required to keep up to date, the 
collections and museums illustrative of the subjeets which are 
their peculiar charge, ‘They attend also the sittings of the Law 
Courts when these are held at Tharandt and discuss with the 
students the arguments which wre advanced on either side in the 
conduct of the cases. There is but little of the stereotyped 
pedagogue in the Tharaadt professor. 


Tue Srupeyts, 

If the obligations of the professors to the students are thus 
clearly defined, so also are the obligations of the students to the 
professors. Many of the students are foreigners, for forestry at 
the teaching stage, as at all otherg, is independent of nationality. 
It is only required of those that they shall be able to follow the 
lectures, which are given, of course, in the vernacular, From 
alia certain standard of general knowledge is exacced before 
admission, and where the prospective pupils are minors, the 
written consent of their parents or guardians must first: be 
obtained, In addition to the regularly enrolted students, out- 
siders may attend the lectures or join in the exenrsions, at the 
discretion of the Director, It is not necessary to give in ewlenso 
the regulations imposed upon the students for their general 
conduct. 
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That these should exist in written form is no déuht a necessity 
of the case, but when a young man reaches the age at which he 
may become a forestry student, written rules will not keep him 
straight if he chooses to run otherwise. For soch there is no 
room at the Academy. There can be no aivantage either to 
professor or to student in a course which ends in the finding 
“ angentigend,” unsatisfactory and n certificate marked “kaum 
genngend,” fairly satisfactory==1 will be hut of little assistance to 
its professor in his after-search for employment as a Forester, 
Good eonduet and attention to discipline may therefore be con- 
fidently lonked for in the forestry student at Tharandt. 

‘The village, although honsting the usual Knrhad and 
mineral waters, has nothing in itself to distract the sludent. A 
ready market is found for all cut timber, and in the neighbour- 
ing small Lown of Rabenau there isa large manufactory of chairs, 
in which, as in Buckinghamshire. beechwood, which is here a 
natural product of the soil, is greatly used. 


CuaLLence To Great Britaty. 


Tn the nature of things, the existence of such a college as 
that of Tharandt is not possible in Great Britain in the immediate 
future, however ardently it might be desired. ‘There is, however, 
ho great evidence of this desire, if one may judge from what, are 
called the “ forstgartens,” which it is proposed to attach to some 
of our agricultural colleges, It is not easy to guess what the 
object of these playthings is intended to be. The whole subject 
of Forestry in Great Britain is approached as cantiously as it it 
were astinging nettle, and like the nettle it will resent. the 
feebleness of the grasp .extented to it, The complaint, which is 
really more an exeuse than a complaint, made hy snecessive ad- 
ministrations “that Forestry does not receive sufficient support 
from private proprietors, the class which should be most directly 
interested,” covers less than half the trath. St may he granted, 
indeed, that practically the whole of the afforested area of Great 
Britain is in the hands of the private proprietors, and that the 
so-called Crown Forests are insignificant in extent, and still raore 
insignificant from the view of their valne as timber-producing 
Properties. It is true, therefore, that they hold the key of the 
position, batit is also tine that they are prevented from making 
use of it. If they are expected to enter upon such a permanent. 
improvernent as that of forestry, which benefits not only themselves, 
but the country generally, they have w right to demand that 
the State shall lend the way in the arstematised management 
of woods, and that their work’ shall not be undertaken haphazard 
and in thedark. And they have the-right, too, to demand that 
during all the period of their. unreenperative outlay, say, roughly 
28 to 25 years, the lands they are afforesting shall be free from ail 
taxation, incinding death and succession duties. In no other 
country but our own are the hands of the private proprietors thus 
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doubly tied. Those who still make their woods pay theirway 
in Creat Britain do so only under the most judicious administra- 
tion, and in spite of, rather than hy the heip of, the treatment 
they receive from the Government. The generality of proprietors 
shave, under present conditions, no choice but to prefer the rents 
which they can easily and at once obtain from sporting, to the 
postponed returns they may expect from woods. And so long « 
they maintain upon their properties such a proportion—a propor- 
tion far below that which is held to be jndicious in Saxony under 
timber so as to give shelter to their flocks and herds—they will 
give preference to woodlands for coverts, onr full and close grown 
erops of timber. Without unduly appreciating the home policy of 
other countries, to the depreciation of that pursued in our own, it 
ia yet permissible to say that aclear challenge to take up the ense 
of what is confeasedly a neglected science in Great Britain comes 
from the Forest Academy of Tharandt. 


The Timber Resources of European Russia. 


OF so much of the vast Empire of Russia as lies within the 
geographical confines of the continent of Europe, no less than 
810,300,000 acres are forest land. The very magnitude of these. 
figures hides their signifieance, and they become more intelligible 
ifwe say that they give an area of nenrly five acres for every 
inhabitant. Of this great woodland aren the State is the largest 
owner, possessing, alter the exclusion of waste, no less than 
234,900,000 eres. (We are dealing with the fignres in 
respect of Russia in Europe alone.) Private individuals 
own 108,000,000 eres, and peasant communities 43,200,000 
while 14,800,000 acres are under the administration of 
the Appanage Ministry. From its forests the (ravernment 
derives a revenue of about seven millions per annum. ‘The 
important share which the wood trade takes in the foreign 
ecommerce of European Russia muy be gaged from the fact that 
the timber exported represents ahont 9 per cent. of the total 
exports. 

So large a share of the national wealth is represented hy 
forests that regulations for their protection were obviously 
required, and accordingly we find that so far back as the days 
of Peter the Great the wood-hearing areas of Russia have been 
snbject to protective ordinances. By these Jaws the rights of 
private owners were originally considerably restricted, but in the 
reign of Catherine If were amended ina more liberal senge, since 
which it has heen found necessary to place all forests, whether 
owned by the State or by private individuals, in certain matters 
under the control of the central authorities. The important place 
which forestry occupies among the administrative departments 
ofthe country may be gathered from the fact gleaned from s 
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recent Government publication from which other particulars 
here mentioned have also heen ebtained-—that the staff of the 
“Liesno Department” in St, Petersburg and the provinces 
numbers more than 3,000 individuals, - 

One of the main objects of the forestry laws of Russia is the 
protection and creation of foresta serving purposes of general 
public tility, such as consolidating shifting sands, protecting Innd 
from erosion by water, ‘te., or in the neighhonrhood of sonrees of 
rivers and, therefore, contributing to the regular supply of water, 
Such forests are termed “ protective,” and may not be disafforested. 
In considering the forest resources of Russia in reference to export, 
eapabilities, allowance must, of course, he made in respect of these 
“protective ” areas ; but, unfortunately, no fignres appenr to be 
available, Another important feature of the law is the creation 
in each government, of a committee having for its object the 
conservation of forests, The composition of this committee is of 
a mixed character, comprising both officials and forest owners. It 
is the duty of the committee to decide what forests are to be 
declared « protective,” to put a stop to reckless or wasteful felling, 
to approve or modify plans of management which have been 
submitted by private owners, to exercise general supervision over 
ull Lhe focesis of the district, and to institute legal proceedings 
against persons infringing the forest Inws. 

It should he noted that owners of forests desiring to make 
clearings in forest land must announce their intention to the 
committee, and if in six months no refusal has heen received 
permission may be taken for granted, and the owner may begin 
cutting. Owners of forests not declared “protective” may draw 
up plans of management in accordance with certain regulations 
laid down, and if the plans are sanctioned the owner is not subject 
in the development of his timber to any other restrictions than 
those designated and sanctioned in his plan of management, ‘The 
regulations provide that eycles of felling shall be for plantations of 
conifers not less than 40 years. In plantations of conifers with fir 
trees predominating, if among the latter there are not less than a 
thirtieth reproductive more or less regularly distributed over the 
aren for cutting, the hreadth of the annual felling is decided by 
the owner.—Timber Trudes Journul. 


A Student of Forestry. 


The Times of India.—We are glad to record the return to 
India of Dr. Noshirvan Gustasp, an energetic and enterprising 
member of a Parsee family of Surat, who for some years past has 
been studying forestry in Europe. Dr. Gustasp appears to have 
an unusual bent for forest work, and in the course of an extremely. 
creditable career has triumphed over many diffienlties, He first 
studied at the Imperial Forest Sehool at Dehra Dun, where after 
a two years’ conrse he obtained a Forest Ranger's certificate. He 
then proceeded to Rurope, and applied for leave to enter Cooper's 
Hill, but to his chagrin found that he was two months over the 
age-limit of twenty years. Full of disarpointment, he returned 
to India, where he accidentally heard of the great forest schools 
of Germany. With commendable perseverance he went at once 
to Germany, spent six months in unremitting study of the 
German language, and then entered the Forest School at Tharandt, 
in Saxony. ‘Two years Inter he passed the examinatien in forestry at 
that Institution. Afterwards he went to Giessen, the headquarters 
of the Forest School attached to the University of Hesse Darmstadt. 
There he studied for nearly fuur years more under some of the 
ahlest of German forest. experts, including ess, Wirrmenauer, 
‘Thaer, Albert, Hansen, and Sievers, Finally, early in the present 
year, he took his degree of Ph. D, at Giessen, his thesis being 
i On the Use of Underground Wood.” Dr. Gustasp bas now, on the 
completion of his training—which was watched with great interest 
by Sir Dietrich Brandis and other experts in Indian forestry— 
resumed residence in India. His great ambition is to find 
employment in the profession of his choice in his native Pre- 
sidency. We trust that so admirable an example of perseverance 
jn the face of many obstacles will be adequately recognised by 
Government, and that Dr. Gustasp will he accorded that 
opportunity of following his profession whieh his exceptional 
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training and his commendable euterprise render him worthy to 
receive. Such persistent endeavours on the part of a native of 
India, to qualify himeelf without any external aasistatce for a 


acientific calling demanding special knowledge, deserve warm 
encouragement. 
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Notice to Contributors, 


Mr. E. P. Srepuixe on his return from leave has resumed 
the Honorary Editorship of the Indian Forester, and all contribu- 
tions should now be addressed to him at Debra Dan, United 
Provinces, 


Pionsers of Indian Forestry. 
Cart. Forsyrn anp tae Hicstanps or Cestrat Ipra. 


By E, P. Srenitine, 


Tt has been already pointed out that at the time the Central 
Provinces were constituted little was accurately known regarding 
the forest resources of their waste regions, It had indeed been 
suspected that the projectors of the railways had over-calcalated 
the possible supply ; but ib was not guessed that the exhaustion 
had gone so far ns really proved to be the case. The pernicious 
system of cultivation (df yu-cultivation or jhuneing) of the hill tribes 
was in itselfalmost sufticient to have proved the ruin of the forests, 
hat other causes had aleo helped. The most valuable timbers for 
railway aud other purposes were the teak and sal, no other 
having at thet time been found to be really lasting when 
subjected to the great and sudden variations of the Indian 
climate, The teak was perhaps the most generally useful, and 
on if, where found, had fallen the weight of the people's require. 
ments; and it is probably due solely to its valuable eoppicing 
capabilities that it had survived at all in many areas, The 
coppice shoots grow in the course of a few years into large poles, 
aud these formed the chief demand of villagers for the construc. 
tion of the small houses in use in this part of India. 

Yo this fact may perhaps he explained a moiety of the 
apathy with which native governments witnessed the wholesale 
destruction of their valuable forests to fill the pockets of the 
few, ‘There was, however, ab the time of the formation of the 
Central Provinces Administration a good deal still left in the 
remoter forests, where communications were not so easy; and the 
forests, if properly taken in hand, might have yielded a steady 
supply of large timber for many years, The fatal mistake was, 


492 PIONEFRS OF INDIAN FORESTRY. 


however, made of announcing that, after a certain tine, the 
forests would be brought under Government management and 
strictly conserved. This was the death-blow to the remainder 
of the teak throughout the northern pints of the tract. 

To any official with a fow years’ experience of district 
tkork it is hardly necessary to state the all too obvious result: of 
this brilliant adininistrative order, surely {he first Secretariat 
effort of a newly-joined griffin! The railway contractors, and 
numerous speculators, foreseeing the value timber was likely to 
acquire, owing to railway operations and the closing of the 
forests, went, into the jungles with bags of rupees in their hands 
and spread them hrogicast. among the wild tribes with instrue- 
tions to fell, fell, fell and spare not! One can picture the joy 
of those junglis and their astonishment at the permission, or 
father order, given to them to go into the forest and earry 
on one of their favourite pursnits unchecked, ie, the indise 
cutting of fine trees. Who does not know their methods ? 
careful selection of some giatt of the forest, the careful training 
of it so that in its fail it may bring down as many neighhouring 
trees as possible and commit the maximum of destruction in the 
forest with the minimum of trouble to themselves. This prompt 
aclion on the part of the timber fraternity resulted in every teak 
tree larger Ulan a sapling being laid low and marked with the 
contractor's own mark, and seareely anything accessible escaped 
the axe. Such was the-legacy teft to the newly-formed Forest 
Department in this region, and surely no more onerous charge, 
none fraught with more exacling conditions and bitterer 
conseqnences, has ever had to he token up. Simple is the 
destruction of a forest, but franght with much difficulty is 
its reconstruction, 

Feilowing upon these wholesale felling operations came delay 
in the railway works, resulting in the failure of the contractors 
and want of money. ‘The cut timber was abandoned wholesale 
where it lay. ‘Teak wood is full of oil, and in the ensuing fire 
season large numbers of logs were burnt. where they lay—a total 
Joss, The exact amount of destruction will never be known, 
Forsyth states that for years aflerwards when exploring the 
forests. they continned to come upon the charred remains of 
these teak trees, numbers being quite immature and unfit for 
felling. All that were worth anything were saved by the 
Department in after years, and the value, even of these, amounted 
to many lakhs of rapees, They were not, however, a hundredth 
part of those that were cut, the number of which should probably 
be reckoned by millions rather than thousand It is’ still 
most doubtful whether the injury done to the forest and to the 
country hy this most mistaken measure will ever be fully recovered % 
and it certainly furnishes a most valuable object-lesson to 
such of our Colonies, and to America, whicre acts of a similar 
nature are stil being carried out. ‘The history of the last thirty 
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years’ work of the Central Provinees KForest Administration in 
these arens should prove instructive reading for them, and wonld 
well repay the study, Verh, sap, Such was one of the most 
material results of the ulter ignorance of the administrative 
officers of that period regarding everything connected with the 
wilder portions of their charge. The mischief had heen com- 
pleted, and most of the timber speenlators had bolted from their 
creditors, leaving their lags smoking in the forests, hefore the 
formation of the Central” Provinces Administration and ere the 
Forest Department had entered on its work of exploring and 
arranging for the protection of what was still worth looking after, 

That the same fate did not overtake the Sal forests was 
due chiefly to the preference exhibited for the teak, to the 
greater’ difficully in felling the sal tree, and chiefly to its 
greater inaccessibility from the populous regions, the nenrest 
point at which any great supply could he had for the railway 
being about a hundred miles by a bad land route, Forsyth stated 
that up to 1870 this had proved an insurmountable obstacle to 
the general utilisution of this timber on railway works. We 
perhaps should not be inclined to agree with his statement that 
the supply is inexhaustible, for the inevitable contractor has 
practically cleared all sizable (and mimy unsizable) trees from 
most of the Central India Native States since his day, and 
the Government forests in parts have been considerably worked. 
Onr Pioneer's note on communications reads like an extract front 
a present-day Annual Report, or review on such. We read *a 
stronger commentary on the commercial value of easy eommuni- 
eations could not be found than this, that the railways huve found 
it cheaper to import pine sleepers from Norway, and iton-wood 
from Australin, than to carry the sal timber growing within a 
hundred miles of their line, There is something wrong where 
this is the case, and that something ix the want of a good road 
into the sal regions from the railway at Jubbulpore, whieh road 
should have been made, for many other reasons besides this, long 
ago.” This was in the sixties, Forsyth did not here mean that: 
the Forest, Depattment was responsible for the absence of the 
road or that it should be made by them. ‘Thirty years Inter, in 
the nineties, had Forsyth toured round India he would have 
found many similar eases, ‘The Hengal-Nagpar line ramming 
through the Chota Nagpur Government sal areas is sleepered with 
ivon pot sleepers, the ET, Rnilway is sleepered with sal it is 
true, but, until within the last few years, sal chiefly from Native 
States ent du Cetitral Provinces teak model of the sixties; the 
Assam-Bengal sleepered in many parts with pyinkada from 
Avakhan on the same principle the reason usually having been 
due to want of adequate provincial communications. Sinee those 
days it has, we think, become recognised that the building and 
up keep of the main roads of a district, even where they run 
Unrongh great forest regions, docs uot full within the province 
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of this Department, the latter being solely responsible for Lhe 
feeder roads, tramways, ete., which will enable it to get out 
its produce on to the main arteries of the district. In the 
absenee of the latter it beeomes very difficult for the Loenl 
Forest Officials to compete with iraported foreign timber. 

Forsyth was to commence his work in the Pachmarhi hills, the 

lofty block crowning the Satpurn Range to the south of the Nar- 

ada River. Here the centre of the operations in thia extensive 
forest region was fixed, and a permanent forest rest-house at what 
is now the headquarter station of Pachmarhi was to be built in 
the heart of the country of the Gonds and Korkus, whose interests 
were, if possible, to be united witli those of the newly-constituted 
department in the preservation of the remnants of the fine forests 
which had once clothed the slopes of their hills. As has been 
said, this rough country was little known, and its exploration 
meant hard work and constant exposare—the only abode a small 
pal tent, Those were not the days of the 12-mile a day stage 
on a good road with a fine bungalow at each end, and yet to those 
who still consider that mud huts are all that are required in 
camp, it might be pointed ont that the sudden termination of 
such a valuable life as that of Forsyth's, nnayoidable perhaps in 
those days but none the less a severe losa to his Government, was 
due to what is nowadays unwarrantable’and unnecessary exposure. 
Tt can scarcely be gainsaid that the value of a senior man’s work 
must depend to a great: extent on his health, and that in nine 
eases out of ten the state of the latter is directly dependent on the 
eare taken of him in the days of his service, 

Writing of the pleasures of camping in a good open country 
in the cold weather, Forsyth says “ Very little of this sort of thing 
fell in the way of Forest Officers of those days however. Our work 
lay in the depths of distant foreste, or at most in the half 
reclaimed frontier belt lying between the hills and the plains, 
where timber transactions generally took place and the chief 
depots for forest produce had been established. When by chance 
our direct route from forest to forest Jed acrosa an open region 
our movements were as rapid as man and beasts could make them, 
and at the earliest possible moment we hurried again from the face 
of civilisation, like ghosts at eock-crow, to bury ourselves again 
in the depths of the wilderness.” In after years Forsyth saw the 
reverse of the picture, when acting as Settlement Officer of Nimar, 
Speaking of the forests then, he said that he was able to look upon 
the forest-covered hills on the blue horizon as an agreeable 
vanishing point in the landscape, or as nnpleasantly complicating 
the questions of liquor excise and police administration! It is 
amazing, he says, what a difference the point of view makes. 
After having been both Forest Officer und Settlement Officer with 
a large district, he wrote “The man who has dwelt for years 
amongst the forests, and their simple wild inhabitants, will regard 
nearly every question that arises in a wholly different light from 
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tiim whose experience has lain only among the cornfields of the 
plains, and their tame and settled tillers. And eneh of them will 
probably arrive at a conclusion as little comprehending the whole 
bearings of the question as the other.” Sueh an opinion from as 
clever aman as Forsyth, who bad served in both fields, is well 
worthy of remembrance, 

To rench the Pachmarhi Hills Forsyth marched np the Nar« 
badda Valley, and his remarks on that picturesque country show 
him to have been au ardent lever of Nature, in whose school he 
had trained his powers of observation to a very high piteh. When 
to this may be added a versatile pen anda rare power of expressing 
his thonghts one ean gather what’an interesting companion the man 
must have ever proved himself. Writing of a well-known scene 
of remarkable beanty, he says “ What visitor to Jubbulpore can ever 
forget the Marble Rocks! “In any country a mighty river pent up 
into a third of its width and for a space of two miles or mora 
boiling along, deep and sullen, hetween two sheer walls of pure 
white marble a hundred feet in height, must form a scene of rare 
loveliness. But in a bustling (sic) dusty Orientat land, the 
charm of coolness and quiet belonging to these pure cold rocks 
and deep and blue and yet pelincid waters, is almost entrancing. 
The eye never wearies of the infinite variety of effect produced hy 
the broken and reflected sunlight, now glancing froma pionaele of 
anow-white marble reared ngainst the deep bine of the sky ns 
from a point of silver tonehing here and there with bright lights 
the prominences of the middle heights and again losing itself in the 
soft bluish greys of their recesses. Still lower down, the hases of 
the cliffs are almost Jost in. a hazy shadow so that it js 
hard to tell at which point the rocks have melted into the 
water, from whose depths the same lights in reverse order are 
reflected as clear as above, but broken into a thousand quivering 
fragments inthe swirl of the pool.” The man who penned this was 
meant te do more in the world than teach thiek-sknlled 
recruits how to hold a rifle and the neceties of the goose step, with 
all its reoccuring monotony. As is well known, the Rocks are 
guarded by swarms of the large bee (4 pis dorsatn), nnd many grie« 
yous accidents have resulted from meddling with their colonies, 
Forsyth saya that the only resource if attacked by this insect ig 
to rush into the nenrest thick bush, break off a Teufy branch and 
Jay about with it wherever there is an opening. A wiative shikari 
of the writer’s showed him another way. We were out shooting 
in April and were suddenly attacked by the bees. An incontinent 
stampede down the road, which we were luckily on, was tha 
immediate result. A mile and a half ahead the forest suddenly 
ended, and the open country was reached, but it was not until we 
had left the forest Jine about a quarter of n mile behind that the 
Jnst of our aggressors left us, numerous bad stings being the 
result of the attack. The bald head of my companion looked as 
if it was under the influence of some powerful hair restorer, for it 
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had enddenly regained a covering of stout stumpy hog bristles t” 
Whilst we were engaged in woefully pieking ont the stings, aided 
by the assistant slikar the headman ¢ame up quite untouched 
and smiling. THe explained that on the first onslinght of the 
pees he had followed us for a few yards, and then quietly stepped 
off the road and slipped behind a neighbouring sal tree, The 
heeg, blind and mad with rage, followed the retreating enemy, and 
he was left in pence. ‘The method requires a strong nerve and” 
implicit faith in its effectiveness when one sees one’s companions 
doing time in the distance, but he who is provided with both 
will find it the best protection in. the case of an ordinary attack in 
the forest ; for such will uspally he from the representatives of hut a 
few colonies of combs. It ig only in the hotter parts of India that 
this bee is to he feared, and then chietly from Mareh to July. 
So desperate is their onslaught that it issnid that during the 
Mutiny a large force of troops, horse nd foot, were ignominionsly 
routed in the neighhourhood of Lucknow hy these terrible inseeta. 
‘As is commonly known, the honey and was are exported and form 
asource of forest revenue in parts of the couutry, The habit 
ofthe hees in building high up on the branches of trees has, in 
the days of yore, been the death-blow of many a forest giant, for 
the will junglé did not hesitate to fell a mighty sal tree for the 
eake of arcuring a single comb attached to a branch fav up inthe 
spreading crown; the valne of the wax and honey obtained 
being a rupee or two, that of the tree destroyed and wasted 
several hundred, And yet there are some people still who 
wonder what the Forest Department was formed for! : 

Forsyth has some interesting observations upon the beanti- 
ful Narbada Valley as he found it in the sixties, It had formerly 
been the happy hunting ground of the Gonds and other wild 
tribes, who are now chiefly confine to the hills which sucroand 
it. In those days it could at most have heen but seantily 
patehed by their rude tillage, before the arrival of the Hinda 
races, who had cleared its forests, driven the wild elephant 
that roamed through them to the far east, and covered its black 
soil with an unbroken stretch of fine wheat enltivation. Tn less than 
three centuries this has come ahont, and yet it is often said 
that India is standing still in the history of the Nations! Every- 
thing proves that this country isa counfry still in its youth, The 
people strong limbed ancl healthy, an energetic rece titling an 
almost virgin soil, tilling if ronghly still it is true, but, as Forsyth 
remarks, “the example of all new conntries with much available 
land, even when, as im America, all the resources of capital aud 
machinery nre available, shows thab a comparative rough culture 
of a large atea is more remunerative than the higher tillage of 
smaller area ; and this alone is the cause of the mde state of 
ngrieuliare still observed in this and many other parts of India,” 

Kthnologieally the Hindu races of tisis tract are of greut 
interest. ‘They have generally been comprehended in the cate- 
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gory of “ Aryan” a8 distinguished from the * Tauranian ” peoples 
who are helieved to have preceded the fair-complexioned Aryan 
invaders from Upper Asia in the occupation of Hindustan, and 
among them are included the remnants of wild tribes still found 
in the hills. ‘These Hindu races have, however, themselves heen 
subjected to some influence which has greatly modified the 
original high Aryan type—a type which includes the noblest races 
of mankind 3 the Cancasian of Knrope, the Persian of Iigh Agia, 
and the Sanserit-speaking fair-skinned people who entered 
India from the north unenlenlated ages ago. This iufluenca 
has not been one of climate alone, for this would have affected 
all their descendants equally ; whereas the very greatest range 
of diversity is to be found, from the light-coloured noble-featured 
Brahman of the extreme north-west to the black and negro= 
like Chamar or Parriah of the east and south, Everything proves 
that bere has been a mingling of the immigrant race with the 
inferior Tauranian tribes whom they found occupying the soil 
before them. Judging from the physical features, few but the 
highest castes of Northern India can have any claim to purity of 
Aryan blood, and the admixture of indigenous blood, as indicated. 
by colour and feature, becomes greater and greater the further away 
one goea from the sent of the original Aryan settlements in the 
North-West. Ihe modern Hindus therefore are a eomposite 
race in all probability resulting from the absorption of a wave 
of Aryanism ina great ocean of peoples of a far inferior type— 
the type in fact which is at present found represented by’ such 
of them as have still remained undiluted in their inaccessible 
hills, It is this type which is so well known to many an Indian 
Forest Officer, the man who has roamed the forest-clad hills in 
undisputed sway for centuries. It was this type te whom the 
mareh of civilization and progress sent up Forsyth and his com= 
panions to make the first efforts at inculcating the doctrine 
of the value of the forests of the homeland and the disasters that 
would follow inevitably ia the train of their total destruction. 
Can one be surprised atthe ditticulties whieh co.afronted and 
awaited such a crusade, and is it not really marvellous what 
wonderful success the Forest Pioneers, backed up by an ever= 
watchful aud enlightened Government, achieved ? There were 
apparently retrograde steps, one thought them so in thosedays (each 
one of us likes to see his life's work successful in his own time, it 
is bot buman nature), babit was merely a ease of reculer pour 
micua sauter, and we, their successors, can now fully recognize 
the full value of each step taken, and can see that it was a case 
of the more haste the worse speed, We, their slecessors, have 
still to bear the same truths in mind if we have the real interestd 
of one mission in the country ab Lent. 

Our soldier Forest (ificer had plenty of sport whilst marching 
through the open country en route to the bills, and he has 
interesting notes on the various animals he met. with, Amongst 
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herbivorous’ animals fie mentions the black buek (Antelope 
cervicapra), the chikera or Indian gazelle (Gazella bennettii) 
and the Nilgai (Buselaphus tragocauelus), all antelopes, ‘The 
carnivorous animals found in the open were the hunting leopard 
(Felis jubatat, the wolf (Q, patlipes) and jackal (CG. aureus), 
the tiger and panther being rather denizens of the low hills than 
ofthe plains, Some most interesting stories on the habits of 
wolves are given, ‘These animals gave great trouble during the 
construction of the railway through the low jungles north of 
Jubbulpore, attacking, killing and eating the’ labourers, fall 
grown women, and at times men. The attack was commonly 
made by couples, one of the wolves seizing the victim by the 
neck from behind, while the other, coming swiftly up, tore 
out the entrails in front. These confirmed man-eaters were 
said to be very wary and fully able to discriminate between a 
helpless victim and an armed man. Amongst the animals of 
the plains must of course be incladed the boar—almost. unrideable 
however in the black soil of the plains, interspersed hy yawning 
creeks and fissures, or amongst the rolling trap boulders, whieh 
is the other alternative. Plenty of work for the shot gun is 
obtainable in the cold season. Snipe and wild fowl begin to 
arrive in these central regions of India, travelling from the frozen 
wilds of Central Asia, early in October, and before the end of Novem- 
ber every piece of water and swampy hollow affords its contingent 
of birds. ‘The common teal (Netlium ereeci) and the whistling 
teal (Deadrocycna juvunicn) are the most numerous, as well ag the 
first to make their appearance. The lovely blue-winged teal 
(Querquednta civeia) is scarcely less common 3 of larger ducks the 
red-headed pochards (Nella rijina), wigeon (Mareca penelope), 
pintail (Dujile acuts) gadwall (Chawlelames streperus) are found 
throughout the winter on most tanks, On the main rivers and oa 
those large reservoirs such as Bhandara and Lachora in Nimar 
(the work of giants of ancient days, whose descendant appears to 
have made his appearance in the person of Sir W. Garstin in Egypt, 
if we are to believe recent reports) which may be called lakes, many 
other species of wild fowl are found, including the mallard (Aas 
buses}, common prey goose (Auser ferus) and black-backed goose 
(Sureidiornis meluriotus) the latter being very common. Amongst 
wading birds, storks, herons, and cranes haunt the pools and 
marshes, and are a source of continual interest to the naturalist, 
Tie Demoiselle crane or coolen (Anthropoides virge) is delicious 
eating, and may be seen in flocks in the wheat and gram fields, 
but will be found te be very diffieult to aoproach. Un river 
banks will also be found the sarus crane (Grus antigone) and 
the Brahminy dack (Cusarca rutile), Lhe gray quail, by no means 
so common es in Northern India, and the gray partridge, 
which is very common, are to be seen in the fields. The latter 
feeds freely in the vicinity of villages, and Forsyth mentions 
having seeu a covey of them run out of the carcase of a dead 
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‘camel! The list comes to an end with the henntifal and 
sporting painted partridge (#rancolinus pirtws), which here 
replaces the black partridge (Oringornis pondicerinus) of Upper 
India. ; 

Probably the most.valuable tree of the plains to the villagers 
ia the well-known mhowa (Bassia latifolia), the vorolla of whose 
flower drops whole, and is eaten or used in the distillation of ardent 
spirits by the people, whilst the nuts, which form in bunches 
alter the dowets have dropped, yield a thick oil much resembling 
tallow in appearance and properties. Ba 

Leaving the valley and plains we will now accompany Forsyth 
into the forests amongst the bénutiful Mahadeo Hills. 


(To be continued.) 


A Contribution to the Forest Flora of the Jubbulpore 
: "Division, ©. P. 


BYR.S8. Hore, F.C, FS, ERS. 


. In 1960 a list of the tree, shrubs and climbers occurring in 
the Jubbulpore forests was drawn up for ineorporation in” the 
Working Plan. The list then prepared contained some 130 
species, The list now given below includes several additional 
trees, shrubs and climbers which are found in the forests’ of the 
Jubbulpore Forest Division, also a few trees, shrubs and climbers 
which are commonly cultivated in gardens or avenues, and, 
finally, a few herhaceous plants which are likely to he noticed 
by a Forest Officer on account of their coarse habit, showy 
flowers or economic inipartanee. 

The list is still very incomplete and, in a few instances, 
possibly inaccurate, I had hoped to be able to remedy this, and. 
also to add, among other things, details regarding the sylvicnl- 
torally important, characteristics of the principal species in. this 
lncality, An npexpected transfer haa prevented this, at all events 
for the present, and the list is now given in the hope that it may 
be of xome interest, even in ils present very incomplete form. Ib 
may be mentioned here that two sets of experimental coppice 
plots were opened in this Division a few years ago, which should 
furnish valuable information regarding the eoppicing capacity of 
some of the principal species and their relative rate of growth, 

In the present list particular attention has been pid to the 
vernacular names both as regards their frequent verification and 
their correct spelling. In vome caves, however, the names 
given ave doubtful and require further verification. They have 
been given ns they may serve asa guide to future observers. [k 
is as well lo note that among the illiterate natives with whom the 
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: Division, C. P. 


By RS. Horr, FCW, FL S, FES, 


.. In 1900 list of the trees, shrubs and climbers occurring in 
the Jubbulpore forests was drawn up for incorporation in the 
Working Plan, The list then prepared contained some 130 
species. ‘The list now given below includes several additional 
trees, shrubs and climbers which are found in the forests of the 
Jnhbulpore Forest Division, also a few trees, shrubs and climbers 
which are commonly cultivated in gardens or avenues, and, 
finally, a few herbaceous plants which are likely to be noticed 
hy a Forest Officer on account of their coarse habit, showy 
flowers or economic importance. 

The list ig still very incamplete and, in a few instances, 
possibly inaccurate. I had hoped to be able to remedy this, and, 
also ta add, among other things, details regarding the sylvicul- 
turally important characteristics af the principal species in this 
ienlity. An unexpected transfer has prevented this, at all events 
for the present, and the list is now given in the hope. that it may 
he of some interest, even in its present very incomplete form. [6 
may be mentioned here that two sets of experimental coppice 
plots were opened in this Division a few years ago, which should 
furnish valuable information regarding the coppicing capacity of 
some of the principil species and their relative rate of growth. 

In the present list particular attention hay heen pid to the 
vernacular names hoth as regards their freqnent verification and 
their correct spelling. In some cases, however, the names 
given are doubtful and require farther verification. They have 
heen given as they may serve asa guide to future observers. It 
is as well to note that among the illiterate natives with whom the 


500 . THE POREST FLORA OF JURBULPORE. 


Forest Officer principally comes in contact, the following letters 
appear to he freely interchangeable :— 


n ool 4 thus ——_naili or lati. 

a ‘ ah, 7 asty or ashto. 

t a % “ anal Ov aanrer, 
aos Y if lendea or lenvia. 

Dis a ra a tilban or tilwan. 

cho on a ° site phal ov edita phal. 


In Gondi, the word mara, which simply means tree, is usually 
added on to the name of the tree, thus alli marr, etc. 

Doubtful specimens have, through the kindness of the author- 
ities at the Royal Botauie Gardens, been identified for me at 
Sihpur, and Rai Sabib Upendranath Kanjilal has also kindly 
done the same, in some cases, at the Hierbarium of the Imperial 
Forest Schvol, Dehra Don. 

The letters . K. I. indicate the reference to Sir J. Hooker's 
Flora of British India, and a reference has also, when possible, 
been made to the Forest Flora of N.-W. and Central India, by 
Sir D. Brandis. E 

Before proceeding to the list itself a few remarks are given 

below to give a general iden of the locality here dealt with. In 
these remarks the numbers appended. to the hames of the various 
species are the serial numbers of the accompanying list. : 
. The Jubbulpore Forest. Division comprises all the Govern- 
ment Reserved Forests situated in the Jubbulpore Civil District 
of the Central Provinces, in addition to those of the Mandla 
Distriet, which lie to the north-west of the Balni River. The 
area here considered, therefore, lies ronghly between 22° 45’ 
and 24° N. Lat. and between 79°45’ and 41° KE, Long. 

We are here on the great watershed hetween the Ganges and 
the Narbada, the drainage of the centre and south of the area 
flowing into the Indian Ocean vie the Narbada, while that of 
the north finds its way into the Bay of Bengal through the 
tributaries of the Jumna and Ganges. Jubbulpore, the junction 
of the KE. I. and G. 1 P. Railways, is roughly midway ‘between 
Bombay and Calcutta (by rail 784 miles from Caleutta and 616 
miles from Bombay), and the central position occupied by this 
district in Peninsular India adds to the importance of its flora, 
which is already sufficiently interesting to the Vorest Officer, 
owing to the fact that here the fewh (258) and sal (14) forests 
meet, 

The south of the area consists of a confused inass of trap 
hills, lying to the sonth and east of Inbbulpore town, on which 
are situated the forests of the Bargi, Dianwahi and Jubbulpore 
Ranges, these including the principal teak forests of the Division. 
‘To the north of the trap, and running north-east and south-west, 
stretches the long narrow plain which occupies the greater portion 
of the Jubhulpore district. The northern part of this plain 
drains into the Ganges and the southern into the Narbada, the 
Bhureegurh Range of Bijawar rocks forming the watershed 
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between them, In the south, this plain is covered by a rich 
deposit of black cotton-soil, while in the north, low lateritie hills 
eecupy & considerable area, The plain is bounded on the west 
and north by the Vindhyan Hills and on the south-east by a ridge 
of trap rocks running along the bank of the Mahanadi, this ridge 
being a projection of the mass of trap hills covering the soath of 
the area, 

In the north-east the plain continues in a tract of open 
country, occupied chiefly hy the upper Gondwana beds of sand- 
stone, clay and shale, on which are situated the most important 
sai forests of the Division, With the exception of this limited 
area the great majority of the Jubbulpore forests are situated on 
rugged hilly groand. 

Jubbulpore town itself is abont 1,458 feet above sea Ievel, 
snd the average elevation of the forests of the Division may be 
put at ubout 1,500 feet. 

‘The climate is moderate for this region of India. The hot 
season may be said to extend fromthe middle of March to the 
middle of June, the rains from the middle of June to the middle of 
October, and the cold season from the middle of Qctober to the 
middle of March. In 1882 the readings in the shade, at the Civil 
Station, Jubbulpore, were as follows in the three months which 
may be considered typical of the three seasons :— 


May, highest 11-95%, lowest G89°R, 
July, = or, Aa 70: 
December, 3} orgs 2 4b 


Casual observations, taken while camping throngh the 
Division, during several hot seasons, showed that the temperature 
in the tent never rose above 110°F. ‘The maximum temperature 
is often reached comparatively early in the hot season, but 
sccasional thunderstorms prevent the temperature becoming 
excessive, and the character of the season naturally depends on the 
frequency or otherwise of these storms. 


The average annual rainfall at Jubbulpore up to the years 
1886 is returned at 52 inches. Readings taken at different placen 
in the district, during the eight years following 1888, gave at 
average of 55 inches, the rainfall being greatest (64 inches) at 
Jubbutpore in the south of the aren, and least (48 inches) ag 
Bijeragogarh, near the laterite area in the north. Most of the year's 
fall is received during the south-west Monsoon, the winter raing 
being variable and sometimes failing entirely. Oceastonally years. 
of deficient rainfall result in disastrous droughts, which cause great 
damage to the forest growth, This happened in (899. The elect 
of the partial failure of the rains of that year on the forest 
growth was first manifested in the unusually early flowering of 
virions species Thus chiola (85) which, in ordinary years, does 
not here flower until March, was found in full flower on 
January 10th, 1900, and other species hehaved similarly. 
Deciduous trees also shed their leaves earlier than usnal, and 
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the young ‘foliage appenred uinewally early, All trees had 
then” to undergo an exceptionally long hot season, the store 
of moisture in the soil, springs, tanks and streams being very 
small, ‘The results were most disastrous, and were perhaps most 
clearly shown in the ease of the evergreen mango (75). ‘The 
terminal twigs and the ends of the branches first began to die, the 
dauage then spreading, in many cases, until the whole erown had, 
conipletely withered, showing clearly that the roots were unable to 
obtain sufficient moisture from the soil for the maintenance of 
the trauspiring leaf surface. When the deciduous trees pat out 
their young foliage, practically the same thing happened to them. 
Jn June 1900 many sal were found to have been killed and 
teak, dhawa (151) and others were similarly affeeted, until 
the forests were filled with dead and dying trees. Special fellings 
were then undertaken, in the case of éeak, with-the object of 
utilizing the dead and dying trees, all those which were still 
green below, being earefally eoppiced, in the hope that a fair 
coppice regrowth might be obtained. . It will be interesting to 
note the results of these operations. 

In these forests, where frequently there is only a demand for 
n few species and the revenue is not sufficiently large to justify 
the expenditure required for coppiging all the inferior species on 
any given area, it is important to note to what extent, if at all, 
good coppice regrowth of the best species can be expeeted, when 
only a few stems are eut here and th Until this is known it 
is impossible to decide as to whether timber can be sold under 
present conditions from such areas, withont ruining the 
forests, or not. With reference to the results of the abovemen- 
tioned operations, it will probably be difficult te decide whether 
inferior coppice regrowth is due to want of sofficient light, or to 
the weakening effect of the drought on the stools, I have, 
however, seen cases where good coppice shoots bave been obtained 
from both lok and tinae (90) stools, seattered in fairly 
dense forest, and I think that fair coppice growth may be expected 
where the forest is not exceptionally dense, or the bamboo (345) 
unusually thick. 

The cold weather is here often severe. Near Kundam, 
which lies in the south of the tract, in the neighbourhood of teak 
foresis, the thermometer has been recorded as low as 26°F., and 
the forest vegetation suffers severely from frost, especially in the 
north of the area. Jt may be interesting to note that, in the 
adjoining district of Damoh, in the beginning of Jannary 1899, £ 
found thick ice in the garhas standing in my tent verandah, and 
found teak saplings, 30 feet in height, with all their leaves and 
young shoots frozen. ‘The most severe frosts ovour in December— 
January. 

With regal to the comparative snsceptibility of the variong 
species to froxt dasiage, I Lave mace a few observations, according 
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to which the species noted on bave been arranged in the following 
lasses :— 


( China BI2 Khajuré (B41) 

Bee (62) Khair des) 

| Reonjha (125) Karhie 7Ay 

Chass L—Frost-havdy 40 Bilsena GD Kareada Coy 
Ramne 0 28) Gate (27) 

| tiemtes Gah Same : CO, 

\ Bet BGR) dionresst Woy 

{ Dhawai (na) Parad we O43) 

| Gala (5) Koha aa) 

; sare Saf (150) Dhawa daly 
Cluss IL — Lees hardy. Marva (4s) Menge (75) 
| China < (85) Regt (Gar 

\ Ghoate (292) Tenda ae (100) 

[ Avhto (as) uenta (9) 

5 cost-temer | Char (36) Ranker ay 
IRSA ic POSER Ae ig G1) Ghont 65) 
Ganja 8) Pinal wy 


This list has been compiled from the observed effects of 
frost on the various species in this area, individuals of approximately 
the same age aad standing near one another in the same locality 
having been compared as far as possible. ‘This list cannot, as yety 
be regarded as at all tinal, and it is hoped that further observations 
will be made to verify it and to include additional species. 

‘There ix no doubt that frost is a very real danger to the forests 
of this Division, and particular attention mast be paid to this 
point when carrying out the coppice with standard fellinge’ 
preseribd by the Working Plan. ‘Phe protection that is afforded 
to the coppice by a few additional small standards is very 
considerable, especially if the standards maintain their old leaves 
until January. This was strikingly shown in the exceptionally 
severe frost of December 1902, in the adjacent coupes 1 and 29 of 
Block 12. In the latter coupe a few more standards had 
been kept and the coppice was very little damaged, whereas 
in coupe J, which had fewer standards, nearly all the coppice 
shoots had been eut. 


The sa? forests in the north of the area near Khitoli are par- 
ticularly liable to frost damage. ‘The excellent photograph taken 
by Mr. "Lovegrove in the Chokam Valley of the Ganges Division, 
Hlustratiug the effect of frost damage on sci, which was published 
in the dndian Forester for December 1901, might well have been 
taken in portions of the Khitoli forests, the injured hop-pole-like 
trees being very characteristic. I visited the Khitoli forests shortly 
after the unusually severe frost of December 1902, and the effect 
was most remarkeble. In places every leaf of not only au!, but alsa 
of the other scattered inferior species was brown, and the entire 
forest Inoked as if it bad been burnt. Every single leaf un a fine 
sat pole, 52 feet in height, was seen to have been killed, but as 
& vale in other parts of the forest the upper shoots of the large 
trees, above 4 height of 30 feet, bad escape injury. ’ 
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An February and March hailstorm are common. Tn February 
1901 I noticed the effect of a severe hailstorm on the young 
coppice growth in Block 12, in the north of the area. Coriaceous 
leaves, auch as those of Bulea frondosa (R5) were riddled with 
holes, exactly as if they had been perforated with large shot, 
the tissue having tured brown near the holes. Mose delicate 
leaves had been torn into fragments, while the bark on the shoots 
was more or Jess bruised and torn, 

Aconsidernble number of insect pests occur in these forests, 
regarding which the following few notes have been collected s 


Pyrausta machrralis and LHyblaee puera.—Poth these 
notorious defoliators of the tead: tree are common within the area. 
Pyrau ta lervee may almost invariably be found on the teak leaves 
from June to November and, as a rule, they are far more 
numerous than are those of Hyblaea. I have never, however, 
seen such severe damage done to the mixed forests of this 
Division by Pyrausta as I have noticed in the practically pure 
teak forests, on the dry sandstone hills, in parts of the 
adjoining district of Damoh, As a rule very few Iyblaca 
larve are to be found on the teak, although they are generally 
present in considerable numbers on the Millingtonia Aortensis 
(241) trees planted in gardens and avenues in and near Jubbulpore 
station, and probably occur similarly on other species of Bignon- 
dacex in the forests. In normal years, however, the damage 
done by I/ybiaea is insignificant, but when the season is parti- 
eularly favourable for the insect und the larvae occur in large 
numbers, not only the teas but several other species ag 
well are completely deloliated over large areas. A severe attack 
occurred in July 1900, when the folloving trees were noticed ag 
having heen more or less completely defoliated :— 

Millingtonia hortensis ; teak, Alsizeia Lebbek (121), Anogeise 
sus latifolia, Adinw cordifolia, Stephegyne parvifolia and Ler+ 
minalia Chebula (harra). 

A description of these two insects and of their life-history 
in this locality, by the present writer, appeared in the “ Journal” 
a the Bombay Natural History Society for June 1904, Vol. XV, 

o. 4. 

Harva, Gall Insect.—The havra flower is very commonly 
attacked hy a gall insect, bunches of small, round, dark-red 
galls being formed instead of the normal myrobalans, the red 
galls being very conspicuous in August—September against. the 
fall green of the foliage, I sent specimens of these galls to the 
Indian Museum in October 1900. The insects which emerged 
from the galls were pronounced to be cbalcids and were forwarded 
to Monsieur André in France for identification. The latter, however, 
was unable to do more than identify the insects as chalcids, and 
he surmised that they were parasitic on the cynipids which pro« 
duced the galls. j 
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+> Trigonodes ino.—The larva of this Noctuid moth were 
found by me in May 1901 defoliating Piews religiosa, which 
had then just put out its young foliage. The larvae are voracious 
night feeders and trees attacked are rapidly defolinted, . 

Pongamia glabra “leaf-miner”.—The leaves of this tree 
are frequently severely attacked by a leaf-mnining insect. Spe- 
cimens of larve and ‘pup were sent by me to the Indian 
Museum in August 1901, but no imagos were obtained and the 
insect could not be identified. The damage done resembles that 
of Orchestes fagi on beech in Europe, and the foliage of the 
attacked trees becomes a dull brown, just as if it had been frozen 
or scorched by fire. 

Pongamia glabra * seed insect.”-—A large percentage of the 
seeds of this tree are commonly destroyed by a large, stout larva 
dark blue or purplish in colour, ‘The eggs appear to be laid in 
the young ovules or secda, remaining quiescent. there until the 
seed matures. The Jarva then batch out, devour the seed, and 
finally make their escape by eating their way through the hard 
indehiscent pod. To enable it to do this the larva appears to 
exude ared fluid, which possibly softens the thick hard pod, 
and the inside of the pod, near the exit hole, is usually stained 
red, as if it had been saturated with a red Auid, 

Premna latifolia “ defoliator.”—This tree was defotiated 
hy a larva in October 1900. The specimens collected died and 
I was unable to identify the insect. The Jarvm Jeave the trees 
in the beginning of November, and appear to hibernate in the 
ground, ‘They destroy the whole leaf tissue, leaving only the 
midrib and main lateral veins and, when feeding, they construch 
a compact white weft on the leaves under which they lie. 

The variety of geological formations occnrring in the 
area is considerable, All of the. folluwing ure represented 
within the limits of the reserves :— 


Alluvium, 

Laterite. 

Trap. 

Lametas. 

Upper Gondwanas. 
Upper and Lower Vindhyans. 
Bijawars. 


‘The disintegration of the various rocks naturally results in 
the formation of soils of widely different characteristics, ranging 
from the loose sands of the Upper Ctondwanas to stiff black soil 
froin the scanty deposit oa the Vindhyan plateaus of sheet rock 
to the deep alluvium on low-lying ground, 

Although both ideas and sal ocenr within the aren, neither 
is here at its best. Naturally rather poor, these forests have 
further deteriorated under the old régime of irregular felling, 
unchecked forest fires and over-grazing, and wandering patch 
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‘oultivation. Naturally, then, these forests contain a lntge pro- 
‘portion of serubby, crooked growth, consisting prineipally of old 
‘coppice and pollard shoots. Natural regeneration hy seed is aga 
general rule exceedingly slow and unsatisfactory. (As an exeep- 
‘tion Dendrocalamus strictus may be noted, This species 
‘flowered throughout the Division about 183, and magnificent 
reproduction resulted.) We nre here at the northern limit of 
‘teak and the westera limit of the Peninsular aren of eal, The 
limiting line of teak enters the Division on the east in the 
‘neighbourhood of 23°30° N. lat, and thence extends across the 
‘area in a west north-west direction. Attempts were made, several 
years ago, to introduce teak into the Khitoli sai forests lying 
40 the north of this line, Several plants are still existing, hut. 
the shoots sent ont from the rootstocks are killed down annually by 
‘the frost; thus indicating that temperature is mainly responsible 
for limiting the distribution of tewh. 

From the Forest Officer’s point of view the forests of the 
Division fall into three main types: (L) aal forest, (11) teak forest, 
(ILI) mixed forest with practically no feck or ant. 

. Sul forest.—-The sal nowhere exceeds 80 feet in height, and 
the average is about 60 feet. . 
_. Practically all the largest sound trees were removed 
from these forests to supply sleepers for the construction 
of the East Indian Railway, but fine trees are occasionally met 
‘with, which show that the area is capable of producing large 
timber. ‘The following may be cited as instances :— 

‘ A tree cut in 1867 is said to have yielded 300 cubic feet 
of sound timber, Another, found lying in the forest in 1875, 
had a basal diameter of 4 feet. In this latter year also, two 
‘standing trees were measured, and girthed respectively 8 feet 
9 inches and 9 feet 2 inches, , 

During the recent sleeper operations, I measured a sound 
tree in Block 25 with a girth of 11 feet 3 inches. The forest 
contains the usual characteristic groups of nearly pure sal, 
niternating with open, grassy blanks, while the higher portions 
are occupied by miscellaneous species, The most remarkable 
point regarding these forests perbaps is the poverty of the 
reptoduction of sal and the almost total absence of good et 
advance growth, ‘This is found to be the case in forests which 
have been..closed to grazing and protected from ‘fire since 
‘1871, These forests suffer severely from frost, especially near 
Khitoli. 

The sat is practically confined to the sandstones and con- 
glomerntes of the Gondwanns, and its extension westwards is 
abruptly checked when it comes in contact with the trap rocks. 

- Yenk forest.—This is practically ordinary mixed forest with 
the addition of a varying proportion of fewk. “Teak is almost 
wholly confined to the hilly portions of the trap and Vindhyan 
areas, tittaining its largest dimensions and being most numerous 
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on the trap. In_ the trap area, the trees on the tops of the hills 
are usually stunted, crooked and munch branched, those on the 
slopes are most numerous and show the best growth, and those 
on the alluvial black soi] in the valleys are usually of large girth, 
with buttresses and much branched, | The latter contain a larg» 
proportion of sap-wood, ‘Trees of large dimensinaa are searce. 
owing prineipally no doubt to the hest trees having heen removed, 
under the old unreguluted fellings, by the railway contractors, 
The average dimensions of the best trees now available area 
height of about 50 feet anda girth of 3} feet. ‘The best teal 
forests venally contain a strong admixture of bamboo (Dendro 
ralanns strictus). is 7 

Mixed fuvest.—This is the most widely distributed type. 
The species most commonly found are—dhowa (151), sei (160), 
saj (160), ghont (65), khair (126), tendu (190), wahua (187), 
char (76), annie (802), galei (51), hrtu (30), gurju (73), kenkar 
(521, tinue (90;, kei (170), chiola (85). Slight variations in the 
local conditions of soil, aspect, ete, naturally affect the com- 
position of the crop, and a number of subsidiary types are formed, 
which cannot be noticed in detail here. The dense growth of 
sihuyn (196), commonly seen on the low laterite hills, in tha 
north of the area, is however safficiently noticeable to deserve 
mention. To some extent ut least, these thickets of sihari 
have, I Delieve, resulted from the indiscriminate coppicing of 
forests of the ordinary mixed type, The coppice wrowth of 
sihara, in such places, is far more vigorous at first than that of 
the other species with which it is associated, and the latter are 
gradually ousted in the struggle for existence. ‘These forests 
have generally been subjected to heavy irregular fellings in. the 
past, and trees of the better timber species, of large diinensions, 
are rarely found. ‘They seldom exceed 50 feet in height and 3 fees 
in girth, and are usually much emaller than this, except in the 
more remote portions of the Sihora and Dhanwabi Ranges, 
where large specimens of bija (97), dhawe (151), 8aj, tendu, 
tincs. and uthers are sometimes seen. 

No grent attention, however, is at present paid to the question 
of the development of large timber in this type. ‘The hest of the 
timber species are very sparsely scattered over a large aren, and 
the possihilily of their profitable exploitation, for any exterior 
demand which may arise in the future, is very douhtfal, Ar 
present, the demand for the hetter species, in Uhis type, is entirely 
# local one, for poles for the constrnetion of small buildings and 
agricultural implements, and there is practic: lly no demand for 
Inge timber, teak and eal being almost invariably employed for 
constrnetion in the better class of buildings and for most, purposes 
tor which large timber is usually required, et 

The present system of management. wherever the demand 
makes systematic management possible is improvement fellings 
in the sul forests and coppice with standards everywhere else, 
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care being of course taken, iu the case of teak, to favour 
as far as possible the production of good large timber. With these 
preliminary observations the list of species found in this locality 
is now given below without further remarks :— 


LIST OF SPECIES. 
ANONACEA, 

(1) Pouyanrma Lonairoita, Vern. asok, 
FBT 1 62.) Br. t 
Fl, March - April; commonly planted in gardens and 

avenues. 

(2) Saccorwratum ‘tomentosum. | Vern, kart, 
F. B. 1.7. 88. Br. 7. 
Fr. May-June, 

(3) Anona squamosa Vern, chitaphal. 
F.B.L 1. 78. Br. 6. 
Almost wild near Jubbulpore. 


MINISPERMACE®, 
(4) CissamPeLos Panetka,— 
F. B. 1.1103. Br. 10. 
¥. February. 
(8) CoccuLus vitLesus.— 
F.B.IL1. 101. Br. 9. 
Fl. December ; fr. February, 


PaPavERace®, 
(6) ARGEMONE MEXICANA — 
F. BL L117. 
FI. Cold season, 
Robust herb ; common weed of waste places, 


Carrakipea. 


(7) Capraxis nornipa. Vern. aundha. 
VF. BL. 1.178. Br. 15. 
FI. February-March. 

(8) Cappanis apnyLia. Vern. kavil. 
F. BLL 1.174. Br. 14. 
FI, hot reason. 
Planted in gardens. 

(9) CaaTauva KELIGLOSS.— . 
F.B.1.L 172. Br, 16. 
Fi. April. 
Planted near Jubbulpore. 


BixINER, 
(10) CochLosrexmum Goussyrium. Vern. f gabelis 
¥. BLT. 1.190, Br. 17, ganiar, 


Fl. hot reason, when tree is bare, 
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(11) Feacourtia kaMontcm, Vern. tan (Gone 
F. BL. 7. 198. Br, 18. 
Fi. February after fall of leaves, 
Fr, April—May ; young leaves 
appear April. 


TAMARISCINEA:, 
(12) ‘Tamarix ptotca.--Vern, jhan. 
¥F, BOTT 249. Br. 21. 
Seed ripens February. 
(18) Tamauix seicores, Verp jhan, 
PBL LL 249, ; 
Fi, December, seed ripens cold season, 


Diprenocakra a 


(14) Sones nasusta. Vern. seared. 2 
F.B.L TL 306. Br. 26. The sa! tree; 
young leaves in March—April with the flowers, 
Seed is cooked and eaten with mahua flowers, but said 
to be unwholesome, 


Matvacea, 
(15) THespesta Lawpas, Vern. bankapda, 
FOB EL 845. Br. 28. 
Fl, August—Octoher ; fr. cold season; an undershruh of 
shady forests; is never a tree. 
(16) Kypla Cauyoina. wn barga (Hind), 
baranga (Gondi), 
F. BIT. 348. Br. 29. 
Fl. in rains; fr, remaining on tree through cold season, 
(17) Bostuax MaLaRanicum. Vern. semal. 
FOBT T 349, Br, 31, 
Leatless December—May ; fl. hot season, 
(18) UREN Lopata.— 
F, BLL. 1, 329, 
An undershrub of waste places ; 
fi, cold season and rains, 
(19) Ukena styuata,-— 
F,B. TF 329, 
Small undershrub of waste places. 
fi. cold season. 
(20) [BIscts ROSA SINENSIS,— 
KBD 344. Br 28, 
Common in gardens. 
DLENTUS, .Vern. bhendi. 
BOTT, 348. Br. 28, 
Cominouly cultivated, 


(21) 
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(22) H. raxnuranronmis Vern banambari. 

PLL 338 : 

Large herb; common in hedges 5 

yellow flowers, cold senson. 

(23) H. Peres — 

FLBOL TY, 335, 

FL February; 

small shrub; cultivated. 

(21) HE cansanines. Vern. emhari, 

¥, BLT. 339. 

Cultivated. ’ 

(25) H. arvemoscaus. Vern, bashers. 

FBT 1 342. . 

‘Tail herbaceous plant. ‘The erect leafless stems, hearing 
the eapsules and occasionally Inrge yellow flowers. 
heing very noliveable in the hedges in the cold 
Reason, 

(76) Ancrinon inpicum, Verh, tepdri. 

FBI DL 326. 

¥r. cold season. A common weed, 

(27) Siva srinosa.— 

FOBT TL 393. 

Sinall shrub of waste places. 

Fi, January-—February. 

(28) Gossyrtum uearsceum, Vern kapiis. 

FBT, 346, 

‘The common cotton ; widely enltivated. 

(29) G. naubapENse.— 
PBL EL 347, 
Occasionally cultivated in gardens. 


SYERCULIACE. 


(30) Srercenra uRENS. Vern. kulu. 
FOBOE L355. Br. 3 
Leafless November — May ; young 
leaves end of May and Jimne. * : 
¥1. February. A very characteristic tree of dry rocky 
bills, In forests which have heen burnt a remark- 
able contrast of colour is some time afforded in June 
phy the black of the ground, the dark pink bark and 
bright green of the young leaves of this spezies. 
(31) Herrcrenes sora. Vern, enth. 
PBL T. 365. Br. 34. 
Common shrub. Fl. in rains; . 
ripe fruit in cold season. 
(32) Prenosrermum acenivotium. Vern, mackkund. 
FBT 368. Br..a5. 
Planted in avenues and near villages. Fl. April. 
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(88) Enronarna nooxentana, Verh. éhonti ar 
FOBT T3870. Br. 36. : 
FI. rains. Fruit cold season, 


TILIACEA, 
CA) Grewia uinsura, Vern. gursakrd. 
FB. T 39. 7 
ri. rains; fruit cold season. 
“The ripe, orange-coloured drupe ‘has a very pleasant 
flavour, 
(39) G. Satvirotis. Vern, kursi, barsala, ghatyari. 
F.BL LL 386, Br? 43. 
VJ. rains. Fruit cold season. 
Drupe globose, purple. 
Ashruh, common and attaining a considerable size in 
eal forests, 
Lhave noticed leaves up to 54 inches in length and 2} 


inches in breadth, which I believe belong to G. 
excelst. 
FOB 1. 385, 
(86) G, TIMIAEFoLIa. Vern. dhamig. 
F, B. 1.1. 386. Br, 41. 
FI). rains. 
(37) G. ASURTICA: Vern, phalsa. 
3.1.7. 386. Br. 40, 
Cultivated. ‘ i 
(38) TMUuMrerra KOTUNDIFOLIA 5 : 
FBT 395, 
Small shrab in dry places. 
FI, February, 


AINE, 
(32) Lives cstratissinem, Vern, alsi. 
F. BL 1. 1. 410, 
‘The cominon linseed ; widely 
cultivated. ‘ 


Matpionriactas 
(0) Hierage Mapantora, Vern, Kamypthi. 
BOT E 418. Bre 44. 
a FI]. Marel. In damp places. 


Ruraces, 
(41) Tamonta actptgstaa, Vern. bilserct. 
FORT 1, 407. Br. 47. 
Fruit cold season. * 
(42) Munkaya exorica.— 
VOR. T.T. 502, Br, 48, 
Cultivated im gardens. 
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(43) M. kori. Vern. karipae. 
F, B. 1. 1. 603. Br. 48. 
FI. March. 
Cultivated in gardens, 
Found once or twice some distance from villages, but 
doubtful if wild. 
(44) Crenvs MEDICA. —— 
. BLT. 514. Br. bh. 


i} 
(45) C, AURAN ‘TLUM,— \ ee 
7. 5 
FBI 1. 513, Br, 53, gardens, 


(46) C, pecumasa.— 
F.B LI.516. Br 55. J 
(47) Fenonts eLeraantum.— 
F. BLL L516. Br. 56. 
Vern. kaitha, hatbel. 
Not truly wild; common near villages. 
(48) AGGLE ManMeros.—Vern, bel (Hindi); muhasa (Gondi). 
F, B. WT. 516. Br, 57, 
(49) CLausena wamer.— 
¥. B. 1. I. 605. 
Cultivated in gardens. 
Fl. bot season. 


Simarubez, 


(50) Aranrnus Excetsa Vern. maha nim. 
¥. BLT. T, 518. Br. 58. 
Fruit March. 
Planted in gardens and near villages. 


BURSERACER, 
(41) Boswettra sernata Vern. salei. 
F. BLT. T. 528, Be. 
Fi. Webraary—April, when the tree is leafless. Young 
Jeaves appear June; common on dry, rocky hills, often 
with Sterculia wrens and Udina Wodier. 


62) Gaunga rinnata, Vern, kenkar, 
¥. BLE 528. Br, 62. 
At_a distance this tree somewhat resembles Odina 
Wodier, with which it often occurs, but in this locality 
’ they may be readily distinguished in autumn by the 
fact that the leaves of Garuga then turn crimson in 
colour while those of Udina are bright yellow. 


Meiacea, 


(53) Mutia azapimacura, Vern, nim, 
VB. 1. 544. Br. 67. 
Flower and young leaves in March. 
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(54) Menia azenanace. Vern. bakain, bara nim. 
F. BL. 1. S44. Br. 68, 
Young leaf and flowers in hot season. Ins a striking. 
appearance in the cold season when it is leafless and 
covered with bunches of yellow fruit. 
Planted in avenues and near villages, 
(55) Soymipa resarreca. Vern. rohan, rohui. 

PF. BLL 567. Bre 71. 

Fl. hot season when young foliage appears, 
(86) CuLoroxyton swirrenta, Vern, bhira, girya. 

FL BLL. 569. Br. 74. 

Fi. and young leaves March—April. 

Usually on sandstone or limestone. 

OLACINER, 
(57) Ouax scanpens, Vern, kukundan, adhanipari. 
F. BLT 1. 575. Br. 75. 
CELAaSTRINEA, 
(58) Gymnosroria Montana, Vern. bekal, 

¥.B IT 621. Br. 81. 

(Syn Celastrus senegatensis,) 

(59) Cevastnes pasicutarts, Vern, warangar, kakiindan. 

¥. BLT. 617. Br. 82. 

(60) ELaiopenpron cLaucem Vern, jamrassé. 

F.B. LT, 623. Br. 82. 

Leaves shed in March ; young foliage June ; flower cold 
season, - 

Ruan: 
(61) ZizyeHus ouNnoPLta. Vern, mason. 
F. BI £634. br. 86, 
- _Fruit ripens cold season. 
(62) Z. Jesuna, Vern. ber, 

F. BLT. 1. 682. Br. 86. 

Common on and near old village sites and in areas which 
at one time or another have been under cultivation, 
Its mode of occurrence conveys the impression that the 
tree was originally introduced and has run wild from 
cultivation. ‘Two varieties are locally distinguished, 
viz, (1) the wild form, dakera ber, the globose fruit of 
which ripens in Deceinber—January, and (2) the eul- 
tivated form sarva ber, the fruit of which is oblong 
and ripens in February—March, ‘The fruit of hoth is 
largely eaten, and has a more pleasant flavour than 
that of the next species. 

(63) Z, NUMMULaRta. Vern. jaria ber. 

¥. B. LT. 633. Br, 88, 

This plant is always a sthall shrub or bush, never a tree, 
and forms large straggling clumps in hedges md near 
villages, 
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The fruit, which ripens:in December, is widely eaten, 
but has a peculiar sickly flavour, 
(G4). Z. nUGosA. Vern, sagra. 
F. B11. 636, Br. 89, 
FI, March—April; fruit May—June, Leaves shed Aprit. 
(55) Z, XyLopyris. Vern. {Fin 


ghute 
: ghatile. 
FL BLL 634. Br. 90. 
FI, April ; frait ripens cold season. 
Often gregarious in dry, stony situations, One of the 
principal trees for the production of lac, 
(G6) Vawrivaco cauvounara, Vern. keoti. 
PLB. TT. 631. Br. 96, 
FL cold season. 
(67) Husbinus Lanceotares:— 
F. BL I. 1. 644. Br. 574. 
. AMPELIDEA, 
(68) Vitis Lativonta. Vern. dolarbela (Hindi); dofo (Goud:). 
F.B. LT. 682. Br. 99.” 
¥), August-September. Fr, September—December, 
(69) V. CaRNosa.— 
F. BL TT. 654. Br. 101. 
Common in hedges, Fruit cold season. 
Sapinpacea, 
70) ScALEICHERA TRIJUGA. Vern, kosai. 
F. B.1. 1. 681. Br. 105, 
Young foliage March. 
Fi. April. 
(71) Sapryoes rawouiaTes (eMaRGiNaTus Vahl). Vern, rithi. 
F. B, T. 7. 682. Br. 107. e 
Planted near villages. 
I}, November, Fr, February—April. 
(72) CanbrosPeRMoM Wa11cacaBoM,.— 
HB OT. £670, 
Fl. cold season, Fruit January—-February 


(Zo be continued.) 
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“Fire Protection, ° : ae 
A Scecssrion. 


Although most readers of the fudian Forester ate probably 
not averse to a rest from fire protection during the off season, [ 
venture to briefly discuss one aspect of this subject in the hope 
of eliciting eviticism. 

In most divisions the ever-recurring annual expenditore on 
clearing guide lines and houndaries probably constitutes about 
40 pet cent of the total fire-protection charges and entails the 
devotion of considerable time and trouble, which might be more 
profitably employed. Quoting from the accounts of my present 
division, taking averages for three years, the expenditure ou 
clearing lines bears the proportion of 4 to 5 to the combined 
expenditure of burning the lines and maintaining a special 
protective staff. 

The cost of burning lines and pay of fire-patroly must 
persumably remain more or Jess a constant, but it should ba 
possible to devise some effective means by which guide lines and 
houndaries may be kept permanently clear without any proibie 
tive initial outlay. Z 
e ‘The usual absence of vegetation under the shisham trees, 
probably due to the products of dezomposition of its fullen leaves, 
offers perhaps a solution to the problem, 

May not the fice lines of the future—-where climatic condi- 
tions permit—be wide avenues of shisham trees, the area under 
their crowns being natural guide lines, clear of vegetation and 
with bata thin sprinkling of leaves and thus less dangerons than 
the grass stubble so common on cleared guide lines; the leaves 
could be easily swept away from, the grass-covered fire line just 
before the time for burning arrives, 

The young shisham trees might he planted on each side of 
4 fire line about five feet from the margin of the forest and, in 
the case of boundaries, « few feet to the forest side of the lina 
joining the centres of the boundary posts or pillas, 

Whe initial expenditure of planting would probably in the 
case of shisham turn out to be a profitable investment in any 
case. On their attaining an exploituble size alternate trees could 
be removed, the gaps being planted up, and a few years allowed to 
lapse before felling the remaining mature trees so as to_maintain 
continuity of cover as far as possible, 

In parts of India where the shisham will not thrive possibly 
other species which drop their leaves before the hot weather st 
kill ont vegetation nnderneath their crowns by the density of 
their foliage might be found to answer the same purpose, 


E.R. Stevens. 
Denzs Don: 
With August 1904 
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IN-OFFICIAL PAPERS AND INTELLIGENCE. 


Rubber-producing Plants in Burma. 

Little is known about the great majority of the numerous 
rubber-producing plants which exist throughont Burma, and witir 
the present day enormous consumption of rabber for varions 
purposes, the recent action of the Burma Government * in causing 
enquiries to he made into the qualities of some of the known 
rubber-producing plants is very opportune. 

Attention bas been confined principally for the present to 
Parameria glandulifera and Chavanessia esculenta, two creepers 
which, besides having heen tried in plantations, are of common 
occurrence in the hills and on most Jands which stand above 
flood Jevel. It is reported that the extension of cultivation and 
of taungya clearings bas reduced the area over which they are 
to be found, but thera must still.be extensive tracts on which 
those two species abound. 

‘The enquiry originally aimed at ascertaining the market 
possibilities of these two rubbers, but at first the object of the 
enquiry was lost sight of, and the experiments were carried out 
on too small a scale to be of much practical value in supplying 
data for the cost of collection, preparation and freight. Unless 
these be favourable, the best rubber in the world may have no 
commercial value. f 

Experiments carried out with the latices of the two rubbers 
show that coagulation takes place naturally in both eases in 
about 48 heurs. The addition of small amounts (15 drops) of 
creosote and acetic acid had no effect in either case in expediting 
coagulation, A small pinch of alum added to the latex resulted 
in instantaneous coagulation in both cases. 

Specimens of both rubbers were sent to the Reporter on 
Economie Products to the Government of India, who gave his 
opinion that jadging from the specimens received good rubber 
could be got in many ways from both species, Fresh samples 
have been sent to the Imperial Institute for analysis in order to 
ascertain the percentage of resin in the latices—an important 
point; with this information and a knowledge of the cost of 
preparation and freight and the supply available, the Departmeut 
should shortly be able to say what are the possibilities of those 
two rubber species in Burma, 

‘What is believed to be an important discovery in connection 
with the production of rubber has heen inade by Mr. Stearsey, 
Extra Assistant Conservator of Forests. He has reported that the 
creeper Rhynchodia wallichii, Bentham, which abounds on 
lands submerged toa depth of 10 or 12 feet during floods, 
yields a good rubber, Me bas forwarded some samples of the 
rubber, which are described us excellent ; samples have been to the 
Imperial Institute for analysis and valuation, 


* Frum correspondence communicated to the vernment of India, 
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Green Leaves for Manure- 

Throughont a very considerable portion of Madras a Inrge 
demand exists for green Jeaves as manure for wet cultivation. 
The loppings of trees are strewn on the wet fields and are 
ploughed in and allowed to decay. The cultivator makes ase of 
almost any soft-leafed species, bub those most in favour are 
—Cassid aurienlate, Pongamia glahrs, Tephrosia purpurea, 
Dolichan-dvone crigpa, and Calletropt gigantea, 

Tor some time past the Madras Government ® have heen 
considering what measures should he adopted to farther the use 
of leaves for this purpose and to increase the supply available in 
Reserved Forests, It has now been decided to select some large 
areas of land for this purpose, If these are intelligently 
selected and are worked under some system of pollarding or 
coppicing with a view solely to their leaf-yielding capabilities, 
much good may he anticipated. To combine the production of 
Jeaves for manure with the yielding of timber or even fire wood 
will he practically impossible, Nor is it desirable, as the in- 
tention is to meet an already existing demand in the manner 
most suited to the requirements of the cultivating classes. 


Fairy Tales for Forest Folks. 

T trust Iam not guilty of betraying official secrets in send- 
ing you a copy of an interesting note drawn up by Maung Po 
Sein, Accountant in the Office of the Conservator of Forests, 
Pegu Circle, Burma, anent the correct spelling of the Burmese 
names of plants. It seems that there is quite a treasury of fairy 
legend or of folk-lore in these names, whieh may lend and in- 
terest to the search for economic products that are so frequently 
asked for now-a-days, The legend communicated by Mnung Po 
Sein was elicited in connection with the collection of Clerodendron 
inerme, Gaertn, for which the name Kywuagban (cut’s flower) 
had been supplied, Maung Po Sein informs us that this is 
the Burmese name of another but closely allied plant, viz. Vitex 
agnue castus, L. (var. V. wifolin), whilst C. inerme is called 
Pinlé,-Y¢-, or Sin-Kyaunybau, and be relates a pretty fairy tale 
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to explain the correct spelling of Ayaungban in the vernacular. 
The book, edited by an Acmiral of the Burmese Fleet of Royal 
Boats, wonld he very interesting to those acquainted with Burmese 
who make n study of folk-lore. ‘The dedication of Majer Prain’s 
Bengal Plants to Mr. H. H. Risley, C. LE, shows how the 
study of plants is linked with the study of ethnology. 


F. B. Manson, 


KYAUNGBAN. 


With reference to the Conservator’s question of yesterday I 
respectfully beg to submit herewith a legend in connection with 
Kyaungban plants, together with specimena of two kinds of 
Kyaungbans whieh I can procure in Rangoon. 

Specimen (i)-—Kyaunghan, 

Specimen (2)~Ye Kyaungban, Pinlé Kyaungban, or Sin 

Kyannghan. 
“" Legend.—Onee upon a time a man begged of a womari 
who was far advanced in her pregnancy to give him her dunghter 
in marriage on her issue. The woman replied “My child, it is 
hard to foretel! what will be the issue and I cannot say whether 
it will be a cat or rat.” 


« Dear mother,” said the man, “it is quite true, but T won't 
refnse to take whether your ehild be a eat or # rat.” They mutually. 
agreed on this point, and when after some months the woman 
gave birth to a female kitten, the man according to his promise 
had to take it, The man used to carry the cat tied up in a basket 
and slung on his shoulder, One day the string gave way and 
the basket dropped on a bush. On his looking to the cause of 
this, he found to his utter amazement that his cat became a 
beautiful young woman. 

The ‘plant on which the eat dropped down was therefore 
called ‘ cat's-flower ' plant.* 

Please see paye 186 of the book edited by an Admiral of 
Burmese Fleet of Royal Boats. In this book derivations and 
legends of Burmese common names are shown, : 


Use or tan Pans in Buea. 


Specimen 1. Its use, as far as I know, is good for medicines, 
for removing wind in bowels and stomachs and also for stomach- 
aches, and for protecting children from getting bad smell. Its 
leaves are sometimes used in preparing broth. They are some- 
times prepared as pickled tea and used as food. . 

Specimen 2. Pinlé Kyawagban, Ye Kyaungban, or Sin 
Ryaungban. 


* We are Tunable to give tne Burmese word ai Burmese type was not 
procurable in India,--Hon. itp, : 
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I never saw the plant used asa food-stuff or for interne] 
medicine. Its green leaves are used as an application for ‘sores 
and itches after grinding them properly. 

, ; : Me. Po Sein. © 
rs + 


The Nilgiri Game Rules,” 

A curious case has recently been 4: sd by the Government 
of Madras in connection with the Nil me Rules. 

As is commonly known, a most praiseworthy and go-ahead 
Association, known as the ‘ Nilgiri Game Association,” has been 
in existence for a number of years in the Sonthern Presidency, 
its object being the preservation of the game in the Nilgiri and 
Coimbatore districts by limiting the number of head killed per 
annam and endeavouring to strictly enforce a close season for 
all game. To this end Government had sanctioned a set of 
Nilgiri Game Rules, and an annual permit costing Rs. 30 had 
to be taken ont by all wishing to enjoy any sport in these 
districts. In practice these game rules had heen made to 
apply to both shooting and fishing, and in the interests 
of the latter sport the Nilgiri Game and Fish Preservation 
Association has at great expense stacked the rivers of the 
plateau, which are said to have contained formerly little but 
minnows, with English and Carnatie earp, tench and trout. 
‘As can be easily understood, this latter proceeding was only 
on the supposition, until recently never questioned, that the 
Game Rules did also apply to the fishing of these streams, 

The annual license was formerly issued from the lst July 
to 30th June, or for the fasli year, “Last year the question arose 
as to the advisability of changing this date. It had been 
pointed ont that a visitor arriving at Ootacamund in May on three 
months’ leave with the intention of spending that period in 
fishing the streams and rivers on the plateau had under the 
present rules to take ont a license which expired on the Oth 
June, and this entailed his taking outa second for the balance 
of his stay. Jn other words, a visitor's fishing cost him Rs. 60, 
whereas a resident would only be paying Ks. 80. At a meeting 
of the Association it was unanimously carried that the license 
should in future be made to hold good from September 16th to 
the following September L5th instead of the fusli year, as at present. 
An application’ to Government supported by the Collector of 
Qotacamund and the Conservator of Forests, Southern Circle, 
was accordingly sent up to Government for the necessary sanction 
to the alteration, The Roard supported this resolution and 
sent if on to the Revenue Secretary. The reply from the latter, 
was a startling one. It conclusively shows that the drawing up 
and putting into force of game laws to be applicable to. either a 
part or the whole of a country like India, where their utter 


# This articl: has heen compiled from official papers very ly placed, 


at the disposal of the Editor by the Government of Fort St. George 
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absence. from time immemorial has led toa point where we are 
threatened with the extinction of portions of the fauna, must 
be approached with great caution, That auch are urgently 
needed and on a much larger seale than ab present in force for 
the country as a whole few who have studied the question would 
he found ‘to deny. No hw,” wrote the Revenne Secretary, 
“or authorised rules can be traced in the Government (fice 
requiring that a license shonld be taken out for fishing in waters 
not closed absolutely to fishing, vide also G. 0. No. 401, 
dated &th June 1894, The ‘renson urged hy the .Nilgiri 
Game Association for changing the periad of the eurreney of the 
thoating license does not therefore apparently apply. The 
Collector of the Nilgizis is requested to report whether any other 
reason subsists for the proposed charge.” 

This letter raised the question as to whether the fishing in 
the rivers of the plateau was to.he licensed or not. ‘The G: 0. 
401, referred to above, decided. that any_ restriction on fishing 
by raising the fees would injurionsly affect the profescional 
fishermen at Mattupalaiyam, who lived by fishing and were 
paying a small fee of Rs. 4 to the Coimbatore Collector for the 
privilege, and therefore was inadmissible. Ever since the receipt 
of that, order the Mattupaiaiynm fishermen. had been exercising 
their profession unhampered in the two tivers Rhawani and 
Moyar, which were the only two rivers within the limite 
preserihed in the ‘ Nilyiri Game. and Vish Preservation Act" IL 
of 1871, which contained any indigenous fish capahle of forming 
food and frequented by. professional fishermen. As hns been 
already seen, the rivers and streams on the platean contained no 
such fish, nor were there any professional fishermen in those 
hills. It had. always teen considered by the Collectors of 
Ootacamtund and by the Wonorary Secretaries of the Game 
Association, who were District Forest Officers, that the order 
did not apply to the rivers of the platean, and it was on this 
supposition, even though it does not appear to he very evident 
how it could have “arisen unsupported. as it appears to 
have been by a single official declaration in its favour, 
that the large sums of money were spent hy the: Association in 
stocking the plateau rivers with imported fish. ; 

The Collector in his letter states “that it was always 
thought that it was never meant. by Government that the 
fishing of these imported and. costly fish should be open to 
everybody free of all fees.” Since neither he nor the Honorary 
Secretaries had ever questioned the validity of the rules under 
whore quasi protection the fish had been imported, it is nob 
very apparent. what idea the Collector intended to convey hy these 
words. . ‘The serious question which had arisen is freed, however, 
in para. 4 of the letter, “As it now seems thal Gavernment relies on 
the letter of the order, even in respect of the imported fish, F request 
that orders of Government may he obtained for the conversion of 
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the present license, viz. ‘to hunt and shoot’ into one ‘to hunt, 
shoot and fich' in the streams of the Nilgiri plateau (the wording 
might, one would think, he amended with advuntaye), and for the 
provision of power to enable me to prescribe sueh necessary condi- 
tions and restrictions as may be decided by me in consultation with 
the Nilgiri Game Association.” The Conservator, in forwarding thia 
on to the Revenue Board, pointed out that neither the Collector 
nor the Association had the power to legalize the prohibition of 
fishing in the rivers and streams of the Nilgiri platean, but that 
rules could be framed by the Collector and Game Association under 
the Forest Acts as amendments to the present rules for hunting 
and fishing, which rules covld bé submitted for the eanction of 
Government. 

The Board, in recapitulating the above suggestiona and pro- 
posals, stated that if Government approved of the proposal in 
principle it would be necessary to amplify rules 4 and 5 of 
the special rules to regulate the pursuit of game in the Nilgiris 
so as to include fishing in the streams of the plateau. Sections 
21 and 26 of the Madras Forest Act would cover the contemplated 
addition to the present rules, and as neither of these sections 
affected existing private rights, no harm could, in the Board’s 
opinion, result’ in applying the rules now proposed, It was 
only, they continued, when Madras Act II of 1879 (the Nilgiris 
Game and Fish Preservation Act) is applied, that private rights 
would he affected; it was not, however, now proposed to apply 
that Act as the rules the amplification of which is now suggested 
are framed under the Madras Forest Act. With reference to the 
question, raised by the Conservator, as to the authority whieh 
should sanction the rules, the Board considers that the amplifica- 
tion of the rules now suggested by it should receive the sanction 
of Government, minor details, such as the conditions of the license, 
being left to the Collector. F 

In their Order No. 483 Revenue, dated 11th May 1904, 
Goverument approved of the Board’s proposals, but ordered that 
in the addenda to be made to the Nilgiri Game Rules care 
should be taken to specify the waters which are to be closed to 
non-licensees: and the privileges of indigenous fishermen in the 
Moyar and Bhawani rivers and in other waters, which are now as 
& matter of fact open, should not be interfered with. As regards 
the conditions of the license, the form of license now issued would, 
thoy presumed, require little alteration 
is order has ended a position which might have placed the 
Nilgiri Game Association in a serious predicament, and the 
far-sighted policy in altering the fishing year so as to remove 
what was undoubtedly a serious hardship to visitors should, 
and doubtless will, meet with its just reward from those sporting 
visitors who belong to that fraternity who class themselves aa 
ardent disciples of the Great Isaac. 


E. P, Srepnina. 
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Indian Pheasants and their Allies, 
by 1", Finn, B.A, E.Z.8. 
(Continued from puge 227.) 
Cuarrer LX, 
QUAITS.—(conel uded.) 


‘The quails that remain to be dealt with all agree in having 
distinct tail feathers, though the tail is still short and ineonspicu- 
ous in all except one species. 

This one ia the Mountain Quail (Ophrysia supercilioza), 
in which the tail is three inehes long; of the rest, the two typical 
push quails (Perdiculit) are recognizable by their short, stout, 
almost ballfinch-like bills and their tail of twelve feathers, and 
the slight billed bush quails (Mécroperdix) by having a bill muck 
like an ordinary quail’s and ten feathers in the tail, which is 
more than half'as long as the wing. 

All the above birds are rather miniature partridges ¢han 
quails, both in form and habits, the stout-billed bush quails 
expecially. in which the males have a little knob on each shank, 
representing a spur. 


Tue Junge Bosa Qua 


Perdicula asiatica, Blanford, Faun. Brit. India, Birds, 
Vol. IV., p. 118. 

Native names :—-Lown, Hind; Jufar, in Manbhum; durt- 
connai, Sonthal; gives pitta, Telugu; Nari lowga, Canarese. 
The male of this species is brown above, mottled and pencilled 
with black and buff; the head is mostly of a bright chestnut with 
white evebrows, and the underparts conspicuously barred aeress 
with black and white. The female has the same chestnut head, 
but no Imiring below, the whole plumage being a nearly uniform 
light brown. 

‘The young have no chestnut on the head, and a brown 
plumage streaked with buff above and whitish below. 

in all the pinion quills are plain brown on the inner web and 
spotted with buff on the outer, 

The bill is black, the eyes brown, and the lege orange, 

This, although a thick-set little bird, is decidedly smaller than 
the common or grey quail, being only alittle over six inches long, 
with a wing of a httle over three inches and tail about halfas long. 

It inhabits well-wooded tracts inthe Indian Peninsula, and 
also in the northern part of Ceylon, Jt is almost always in little 
flocks, from half-a-dozen to more than twiee that number going 
about together, shooting off in all directions when alarmed, but 
quickly collecting again. ‘Their call ix a long trilling whistle, 
something like that which forms so large a part of the song of 
the German “Roller” canaries. They live on grass-seed and 
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insects, and are themselves rather dry and not so good to cat na 
the true quails, 

They breed from September to February, laying five to seven 
creamy-white eggs about an inch long ina nest of grass under 
the shelter of some bush or. tussoc! Although so sociable ina 
state of niture, they will fight in captivity, and are sometimes 
kept for this purpose by natives. 


Tue Rock Besa Quai. 

Perdicula argunda, Blanford, Faun. Brit. India, Birds, Vol, 
IV, p. 119. 

Native ni: s Hind. and Mahratta; Lawnnke, 
Telugu; Sinkadeh, Tamil; Kemp lowya, Kanarese of Mysore, 
This species is very like the last, but is slightly larger, and differs 
in a few poinis in the plumage; there is inore buff on the upper 
surface, the head is dull brick-red with no white eyebrow 5 the 
cock has broader bars below, and the hen a whitish chin and 
abdomen. But the chief difference is that the inner webs of the 
pinion quills are spotted with buff as well as the outer, 

This species, like the last, is a bird of the Tndian Peninsula, 
but has a more restricted range, nor js iz found in Ceylon. It also 
affects more open and drier county, chiefly inhabiting sandy or 
rocky ground with scanty veyetation ; its nest and eggs are like 
those of its ally, as are its general habits; it hreeds in Amgnet 
and September and also in March, 

The slight-billed bush quails, with longer tails and shorter 
wings than the above two species, and without. spnr-rudiments in 
the inales, nevertheless closely resemble them in habits, Of the 
three species, two are very nearly allied, the third very distinct 
and formerly one of the very varest of our birds. 


Tax Painigp Besn Quai. 

Microperdie erythrorhynchus, Blanford, Faun. Brit. India, 
Birds, Vol TV. p. 121, 

Native name :— Nudei, Tamil. 

‘The general colour of this bird is brown, warming into chest- 
nut below, and distinctly spotted with black, the spots being 
vspecially large and bordered with white on the Hanks and under 
the tail, The head of the cock is euriously marked with black and 
white, the chin, crown, and a patel round the eyes being black, 
while the throat and a band along each side of the head are white, 
the former having a black border; the hen’s face is dull reddish, 
with no black und white markings. ‘The Jegs and bil are bright 
red, a point which at onee distinguishes this species and the next 
from all our other quails. Young birds are Jike the hen, but have 
the black crown, which is nearly or quite absent in females. 

The cock, whieh is a little Jarger than the hen, is seven inches 
long, with a wing of three and-a-half inches ami a two-ineh tail. 

This bird haunts the forests on and near the Western Ghauts, 
and is also common on Uhe Nilgiris, white il has been obtained on 
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the Shevaroys. Its call is different from that of the stout-billed 
bush quail, and it flies less noisily, being a softer-feathered bird. 
‘The breeding veason varies, being from August to April according 
to local cireumstances ; the egys are simply laid on the ground, 
are pale glossy crenm colour, and measure a little over an inch in 
length. 

Biewirt’s Bush Quath. : 

Microperdix blewitti, Blanford, Faun. Brit. India, Birds, 
Vol. LV. p, 122. 

Native name :—Sirsi lawa, in the Central Provinces. 

This is hardly a distinct species, differing from the painted 
bush quail only in being smaller and greyer, with a distinctly 
smaller bill and with more white and less blick on the face of 
the male, It inhabits the forest region of the eastern Central 
Provinces, 


Ilome's Busi Quai. 

Microperdin manipurensis, Faun, Brit. India, Birds, 
Vol. 1V, p. 12: 

Native name :—Lane-Soibal, Manipuri. 

Que of Mr. Hume’s most striking discoveries in Manipuri, this 
pretty quail is very distinct in appearance from all our species. 
Its plumage is slate colour, mottled with black above and baff 
below the breast, this colour broken up into large spots with black 
markings, which form ®eross on every feather. ‘The cock has 
a dark bay face, which at once distinguishes him from the hen. 
The bill is dark horny, and the legs orange. 

In length this species is abont seven inches, with a wing a 
little over three, and a tail of two inches. 

Mr. Hume discovered this species himse}f when in Manipur, 
and obtained nine specimens (all lie suw except two which 
were lost) alter immense Inbour and two days’ beating in an 
expanse of elephant grass covering broken ground xbout two 
miles square. ‘The birds were in two coveys, and those shot 
were found to have fed upon both seeds and’ insects. A single 
bird was shot ten days later in the same district, and there 
isa specimen in the [British Museum said to be from Sikkim. 
But except for these few specimens, nothing more was known 
of the Manipnr bush quail till 1899, nearly twenty years 
after Mr, Hume's discovery of the when Captain H. 
8. Wood, of the Indian Medical Service, presented one to the 
Indian Museum, and Lieutenant If. H. Turner two others. 
Captain Wood, who had found the species quite common in 
Manipur, afterwards wrole an interesting uote on it in the 
Asiatic Society’s Journal for 1899. He had shot about. eighty of 
these quail, and did not consider them at all uncommon. The 
native mane means © Peap Quail,” ax the Nagas sunre unmbers 
of them in nooses after jungle fires. ‘The bitds breed in Manipur, 
and the egg is large in proportion to the size of the bird, and 
greenish in colour with black and brown patches ; unfortunately 
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Captain Wond’s specimens of them got broken in transit, He 
found the birds hard to see except after the jungle fires from 
Febroary to April, as they kept to dense cover, and even after a 
fire their dark colour made them hard to see on the burnt grass; 
they were always found close to water. The coveys kept very 
close when running, and Captain Wood has bagged as many as 
four at n shot. 

The bird is thus pretty well known now, and what is chiefly 
wanted are hirds in young plumage and a well authenticated set 
ofthe eggs, which would appear from the description above 
given to differ from those of the common painted bush quail as 
much as does the plumage of the parents. 

The mountain quail, the last of the Indian Phasianide 
which I have to deal with, is still in the same clond of mystery 
which enshrouded the Manipur bird till so recently ; but as the 
little Manipuri has been bronght to light, we may hope that the 
same will happen with the present bird. 

Tak Mountain Qual 

Ophrysia, superciliosa, Blanford, Faun, Brit. India, Birds, 
Vol. 1V., p. 105, 

The Mountain quail—so called, for itis the Jeast quail— 
like of all these little birds—is rather larger than the 
common grey quail, with a decidedly long tail for a bird of the 
kind, this appendage being fully as long as or Jonger than any 
ordinary partridge’s, although all but covered ahove and below by 
tho long tail coverts. ‘The general feathering is also of a long 
type, but the wings are decidedly short, and the colouring will at 
once distinguish the bird from any other of the family. The cock 
and hen, though neither is brilliantly coloured, are absolntely 
unlike each other, the former being slate-grey, tinged with 
clive above, and with black edgings to the sides of the feathers, 
a black head streaked with white, and black under tail-coverts 
spotted with white; while the latter is brown spotted with black 
centres to the feathers and the face a sort of pinkish grey. 

Remnants of the young plumage on some specimens in the 
British Museum seem to show that both sexes when young have 
a garb of closely mottled black, brown and buff, so that they 
might easily be passed over as of no particular account if the 
comparatively lurge tail were nob noticed, 

The bill is red, bright coral in the male and dusky in the 
female, and the legs are doll red. Ina pair kept in England 
the hill and legs were yellow. The length is about ten inches, 
with the tail three, the wing being only three and-a-half, and the 
shank one. 

The mountain quail was described in 1846 by J. E. Gray 
from living specimens in the fine collection of the Earl of Derby at 
Knowsley Hall, and he gave the locality as “India” with a query, 
Nothing more was heard of it till 1865, when Kenneth Mackinnon 
shot a pair in November, in a hollow between Budraj and Benog, 
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behind Mussoorie, at about 6,000 feet elevation. Again in Novem- 
ber, but two years later, at least one party established themselves 
at Jerepani, and remained till the summer of 1868; and five 
specimens were procured, Then, in December 1876, Major Gy 
Carwithen got one bird on the eastern slopes of Sher-ka-danda, 
close to Naini Tal, at an elevation of 7,000 feet, No specimens 
have tured up since. It seems to be a migratory bird, arriving 
in winter, althougi: its small wings look ill-adapted for a journey 
of any length. It goes in single pairs or coveys, and keeps close 
to cover in grass jungle or brushwood, heing almost impossible to 
flush without a dog.” Ils Hight is heavy, slow, and short; its food, 
grass seeds. The call isa shrill whistle, Anyone coming across 
these birds again should do his best to secure a living pair or two, 
and either breed from them himself—which could probably be 
done in the hills in a well-grassed run—or send them ITome 
to the London Zoological Gardens or down to the Caleutta 
Gardens, In this way eggs might be obtained, whereas we ere 
likely to wait a long time for them if we look to the discovery 
of a nest in the wild state in the case of such a rare and erratic 
bird as this one appears to be. 


VI-EXTRACTS, NOTES. AND QUERIES. 


The Now Hope for the West. : 

PROGRESS IN TILE IRRIGATION AND FOREST RESERVE MOVEMENTS 

By Girrorp Pincnor, Forester of the United States Department 
of Agriculture. 

The first immigrants, and the trappers and far-traders who 
preceded them, found a vast, strange, formidable region west of 
the Mississippi, which had its place in the Hastern” geographies 
as the Great American Desert. In early days the journey 
across it, in the course of which whole companies of immigrants 
perished, was a matter of six months, and often entailed the 
most deadly hardships. ‘To-day the West. is no longer strange 
or formidable, the hardships are gone, and the Desert itself has 
faded from the map and from the minds of men. We have 
learned its uses. 

As the successive waves of immigrants swept westward over 
the great desolation to the promised land beyond, they left pools 
of settlement here and there, some permanent, some destined to 
dry up and disappear before seasons of scanty rainfall or the 
new knowledge of better land elsewhere. The early settlers could 
pick and choose ; there was comfortable land for all, and it was 
only a question of finding the best. But with the progress of 
settlement the best and then the good Jand was taken up; 
and the home-makers on the edge of the cultivable belts, and 
especially the women, suffered the severest trials in the process of 
ascertaining the fact that they could not succeed—trials of which 
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‘has ever gone abroad. Except as the farming’ 
area is from time to time pushed forward into the arid region by 
new methods of cultivation or by the discovery of new grains and 
forage-plants better adapted to dry climates, the chances “for the 
home-maker, otherwise than throngh irrigation, have heen 
slender for years, and now they are almost wholly exhansted. 
The story of the struggle on the edge of the arid belt. is a record 
of heartbreaking disappointment, and of failure for causes utterly 
beyond individual control, But when faiture by the old methods 
was made certain, there came the knowledye of a better way. 

© What do you do for water when it doesn’t rain?” said a 
returned Califorcian ranchman ton farmer in his old home. +f 
wait until it does,” replied his friend, “ Well, J don’t have to 
wait,” said the Californian ; [carry my water in ditches, nob in 
clouds, and [ make it rain with my hoe whenever | want to.” 

As the irrigation idea took form and spread, the Western 
people, aided to some extent hy federal grants of land, began to 
build irrigation works and loreclaim the desert. ‘These private 
enterprises brought about the existence of many — prosperoux 
commumities of irrigation farmers, but they seldom or never paid 
either interest, or profit. to their promoters. One enterprise of 
this kind created in less than twenty years, at Phanix in Arizona, 
a community with taxable property’ to the value of over. ten 
iwillion collars, without paying well enough in money to yield Che 
original investors a cent of interest on their investinent. Bul 
the limit of such development was quickly reached, Whut could 
not be done by private enterprise the nation must undertake. 
Steadily, therefore, hut with the slowness of all great new 
conceptions, the idea of national irrigation grew toward a place 
in the national consciousness. 

Long before there had come into being the knowledga of 
what the great West is, a movement kindred to irrigation had 
started into life onthe Atlantic coast. The early settlers there 
had brought with them from Kurope an inherited tendeney to 
protect, the forests. ‘This passing survival was frequently espress- 
ed in legislation, but it was quick to disappear under the stress 
of frontier life, The extent of American forests, too, began to be 
realized, and Kittle waa heard of forest preservation from the close 
of the eighteenth century until after the Civil War. The war 
had been followed by a vast. expansion of railroad-bnilding, and 
that in turn by the development of our marvelously ellicient 
systems of eutting, manufacturing, and distributing limber, 
With better transportation the real attack upon the forests began, 
and following it came tardy efforts for their protection. Among 
the first’ results was the organization of a small scientifie division 
of Washington to give information upon forest matters, and later, 
in 1891, the making of the first federal forest reserve hy proclama- 
tion of President Harrison Tere was the point of departure for 
actual growth in national forestry. 
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The waves of eettleoment which overspread the level West broke 
against the bases of the wooded mountains, dashed over them in 
a spray of explorers, hunters, and prospectors for mineral, and 
retired, leaving them unsubmerged. These rocky islands in the 
sea of present and potential homes became the forest reserves. 

At first the forest reserves were made for the general object 
of preserving the forests, and without specitic relation to the great 
problems for which later they were to provide the only solution. 
Now they are seen to stand ab the center of the public land policy 
of the nation, for ont of them come the wood, the water, and the 
grass which are indispensable for the founding of homes. 

The first reserves, made -by President Harrison, attracted 
little general attention. They were followed, however, by the 
creation of additional reserves to the amount of more than twenty. 
one million acres by President Cleveland on February 22nd, 1897, 
This action, taken at the recommendation of a Committee of the 
National Academy of Sciences, was of peculiar value. It reserved 
great areas, the protection of which is absolutely essential to the 
well-being of the West, it gave the forest reserves a place in the 
public mind, and it laid a broad foundation for future develop- 
ment, Under President McKinley other reserves were created, 
but as yet no adequate form of management or even protection 
had heen supplied by Congress. 

When Congress met on the firsL Monday iu December, 1901, 
national irrigation was still a hope, and the forest policy of the 
nation was still unformed. The two movements were still separate 
and independent, and their relation to the rest of the public land 
policy was by no means clear, Upon this situation came President 
‘Roosevelt's first message to Congress, In it he set the reach and 
meaning and the essential unity of the two movements in their 
true light before the nation. 

“The fundamental idea of forestry is the perpetuation of forests 
by use, Forest protection is not an end of itself; it is a means to 
increase and sustain the resources of our country and the industries 
which depend upon them, The preservation of onr forests is an 
imperative business necessity, 

“The wise administration of the forest reserves will be no less 
helpful to the interests which depend on water than to those 
which depend ou wood and grass. ‘The water-supply itself depends 
upon the forest. {a the arid region it is water, not land, which 
measures production. ... Lhe forest and water problems are 
perhaps the most vital internal questions of the United States. 

“The forests alone cannot, however, fully regulate and conserve 
the waters of the arid region, Great storage works are necessary to 
equalize the flow of streams and to save the fleod-waters, . . , 
These irrigation works should be built by the National Govern= 
ment.” 

Such support from the administration gave the Reclamation 
Acta new standing in Cougress, and the Dresident’s personal 
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‘{ufluence brought about its'sinendment in important partivalara, 
‘to the hindrance of land speculation, and to the advantage of the 
actual settler. The Act was signed June 17th, 1902, and work 
‘under it began at once. 

The passage of the National Reclamation Act marked a new 
era for the West. Its effect upon actual settlement may not 
‘unfairly be compared to that of the Homestead Law, signed hy 
President Lincoln in 1862. It ‘devotes the proceeds from the 
‘disposal of public lands to the construction of irrigation works hy 
‘the National Government, and provides that the cost of these 
works shall he repaid by the settlers who take up the land reclaimed. 
What it will eventually mean I sedreely dare to predict, bub some 
of its immediate results are obvious. In Southern California, if we 
‘count the urban and rural populations together, one and one half 
acres of irrigated land are required to support one person, and it 
‘ia probably reasonable to expect that this area will ultimately 
be reduced to asingle acre. But if two acres are required to 
support one person, the expenditaré’of the twenty million dollars 
‘already in the reclamation fund will in the end make homes for 
half a million people, the average cost of reclamation being abont 
twenty dollars an acre. After the first expenditure the money 
will be repaid by the settlers, will return to the Treasury, and 
will then be available again for repeated use until the irrigation 
of all reclaimable land is achieved. 

Because of the attention directed to forestry and irrigation, a 
new conception of public land questions, or rather of the public 
Jand question as a single problem, has been coming rapidly forward, 
and the vital importance of it to the nation as a whole is growing 
‘into full recognition, Weare heginning to see the iuterdepen- 
‘dence of its various parts, such as irrigation, forestry, grazing on 
the public Innds, and the general problem of the best use of every 
part of the public domain; and the knowledge is becoming a 
‘principle of action, with the conception of permanent settlement 
at its base. President Roosevelt’s second message contained this 
definite recommendation: 

‘So far as they are available for agriculture and to whatever 
extent they may be reclaimed under the national irrigation law, 
the remaining public lands should be held rigidly for the home- 

uilder, the settler who lives on his land, and for no one else.” 

In March 1903, in an address before the Society of American 
Foresters, the President announced a principle which stands at 
the foundation of every phase of the public land policy of his 
administration, and especially of his policy in foreatry and irriga- 
tion: 

“ And now, first and foremost, you can never afford to forget 
for one moment what is the object of our forest policy. ‘This 
abject is not to preserve the forests because they ure beautifal, 
thongh that is good in itself, nor because they nre refuges for the 
-wild creatures of the wilderness, though that, tov, is good in 
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itself; but the primary object of our forest policy as of the land 
policy of the United States, ia the making of prosperous homes. 
It is part of the traditional policy of home-making of our country, 
Every other consideration comes as secondary.” : 

Speaking of the forest policy of the Government, in the same 
address he said: : 

“And you are going to be able to make that policy perma 
nently the policy of the country only in so far as you are able 
to make the people at large, and, above all, the people concretely 
interested in the results in the different localities, appreciative 
of what it means, . .. Keep in mind the fact that in a governe 
ment such as ours it is out. of the question to impose a policy 
like this from without, The policy, as a permanent policy, can 
come only from the intelligent conviction of the people themselves 
that it is wise and useful; nay, indispensable.” 

The progress of forestry hangs upon practica) conceptions 
such as this, Use must be the teat by which the forester tries 
himself, for by it his work will inevitably be tried. ; 

The test of utility has given the forest movement and the 
forest policy alike uew slrength and new acceptance. The mist 
understanding of their objects and uses, which has always been 
the chief local obstacle to ths making of forest reserves, neces+ 
sarily yields hefore the argument of use, which implies also that 
no lands will be permanently reserved which can serve the people 
hetter in any other way. Forest reserves were never so.pgpular 
fs they are to-day, because they were never so well understood, 
For this result the President's Western trip in the spring of 
1903, during which he constantly advocated forest preservation 
tor economic reasons, is largely responsible. 


During the three years of President Roosevelt's administration, 
and thanks chiefly to his support, forestry and irrigation have 
made unexpected and unprecedentéd gains in public estimation. 
These gains appear especially in the respect of men practical] 
affected, and in the progress and efficiency of Government. work, 
A general increase in public interest in the “ preservation of 
forests hy wise use,” which is forcstry, accompanies the uwaken- 
ing of irrigators and Jumbermen ; atid Congress shows the effect 
of it in greater friendliness and’ increased appropriations, With 
Congress, as well as with the lumbermen, forestry has become a 
live question. 

National irrigation ia assured, and with it the development 
of agriculture in its highest aud most intensive form, that of the 
irrigated farm, Intensive cultivation leads to dense population, 
and that in turn to better means of communication, and toa better 
and more active social and intellectual life than is possible when 
homes are scattered and meetings difficult. Ied by the waters 
from the forest rererves,a new West is springing into the per 
petual desert sunshine from lands once altogether worthless, 
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It is true, however, that far more remains to be done than 
has yet been nccomplished. The execution of the great policy of 
national irrigation has but just begun. Its successful completion 
will require all the steadiness,” judgment, and executive power 
of the Rectamation Service, which has been thoroughly well 
organized to give the policy effect. ‘The outcome will depend, 
also, upon the protection of the sources of water-supply by forest 
reserves, for withont such protection national irrigatian must 
fail. The need for such reserves to safeguard and conserve the 
irrigation interests of the West is most pressing, and other ins 
terests feela similar need, The continued productiveness of the 
snnner ranges in the mountains, now in wide and rapid process 
of destruction, can be assured only by forest reserves. Both the 
present and the future supplies of timber over great areas in the 
‘Western States depend, not merely upon the reserves, but upon the 
practical and effective character of their management. There 
is urgent necessity fora national forest service, to he formed by 
the Bureau of Forestry from the consolidation of the Government 
forest work, now scattered among three independent organiza- 
tions, Yet, in spite of all that remains undone, the work is well 
begun. Agitation haa given place to the beginnings of practical 
achievement.—Zhe Century Muguzine. 


School of Forestry for Ireland.—The Department of Agricul~ 
tural and Technical Instruction in Ireland have decided to 
establish a school of forestry in Ireland, aud have purchased 
the Avondale estate in County Wicklow, which is to be devoted 
to the purpoges of a forestry station, 


Java Teak'—Mr. Fraser, our Consul at Java, remarking on the 
output of Java teak (Tectona grandis), says that last year was a 
most unsatisfactory one. This was principally caused by the 
scarcity of labour, the large rice crop enabling numbers of the 
regular wood-cutters to remain in their villages without working 
until their supply of rice was consumed. The year was also an 
abnormally wet one, and therefore not in favour of the output, 
which is estimated at about 3,531,600 cubic feet, as against 
about 5,650,000 cubic feet in 1902 and 4,944,000 cubie feet in 
1901. About 353,000 cubic feet were shipped to South Africa 
in the form of railway sleepers; the balance was exported as 
squares, logs, sawn wood, &e., to Europe, chiefly to the Nether- 
Jands and the United Kingdom. A few small parcels were shipped 
to China, and dnring the Jash few months of the year regular 
shipments of from 10,000 to 14,960 cubic feet were made to 
Bombay. It wonld appear that British India promises to be a 
good market for Java teak, 
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According to the latest official returns, the aren of the teak 
forests in Jnva at the end of 1900 was 265,175 acres, of 
which 12,140 acres have been planted by the Netherlands Indian 
Government, the remainder being of ‘natural growth. The 
avernge production of wood per acre may be taken at about 2,825 
cubict feet,—Timber Trades Journal. 
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The Study of Sandal Seodlings. 
By ©, A. Barser, M.A, F.L.S. 

Ir is gratifying to note that more attention is being paid 
to the natural history of the sandal, This iv a work which has 
been unaccountably neglected by Forest Officers in charge of sandal 
nurseries and plantations, and, considering the parasitie habit 
of the plant, it is probably due to this neglect that their efforts 
have met with so little success in the past. 

I see, on looking over recent files of the Indian Foreater, 
that a number of papers have appeared on this interesting subject, 
those especially of Mr. Rama Kao, of the Madras Forest Depart- 
ment, showing what results can be obtained by careful observations 
without the use of the microscope. I would wish to draw the 
attention of the Mysore Forest Officers to the need of conti~ 
nued study on these lines if they are to be in a position satisface 
torily to deal with the problems in sandalwood cultivation which 
are coming to the fore because of the disease in their plantations, 

Tt has occurred to me that the following observations on 
seedlings may be of interest to those who are working at this 
subject. 

From a series of pot-experiments commenced in January 
of this year the following interim results may be recorded ;— 

(1) When seeds are grown in pure sand and are suitably 
watered, they are able to grow for a considerable length of time. 
A well-developed, much-branched root system is formed. This 
is largely prodused from the stores of nutriment in the seed, 
which are located after germination in the swollen hypocotyl, 
the “radish-like” portion found at the junction of stem and 
root. The root system thus formed is, as stated, much branched, 
and forms a fine and delicate network. Many of the finer 
rootlets are covered with short root hairs, although these ure 
usually too minute to be seen by an ordinary hand lens, Certain 
of them develop small haustoria, also covered with root hairs, 
as if the plant felt its need of some outside assistance. Some 
of these haustoria are attached to other roots of the eystem, 
but the great majority are quite free. in two cases haustoria 
were firmly attached to small pebbles, and one had sucked a 
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small insect chrysalis dry. From these facts it is evident that 
the presence, or even nearness, of foreign roots is nob necessary 
for the development of haustoria on sandal roots. 

. Tt has. alsa been noticed that when a rootlet commences 
to form haustoria, it usually does so in many places, so that rows 
Of these are met with on certain roots while others have none. 
Such roots are epecially suited for the study of the early differen- 
‘ces between true root branches and haustoria. Ag is well 
known, while the latter are formed from the external layers of 
the rootlet, the lateral roots are formed deep in its tissues and 
have to push their way out, ‘The difference is at once seen 
on using a hand lens of moderate power. The young laustoria 
are conical, frequently flattened in the direction of the long axis 
of the root, with a broad base; while the rootlets are more or 
less cylindrieal and pointed. The lateral roots are furthermore 
seen, one and all, to have at their base a minute collar of the 
tissue thrust aside in their outward progress, and after death 
this collar is left behind and forms a characteristic scar. This is 
elearly shown in the figure. Bearing this in mind, it is easy 
for anyone armed with a hand lens to study the development of 
haustoria and lateral roots on sandal seedlings. It is also worthy 
of note that in several rootlets examined dark fungus hyphe were 
found in the cortex running parallel with the lung axis of the root. 

Seedlings grown in pure sand are light green in colour and, 
although perfectly formed, are evidently not well nourished. 
After awhile the older roots appear to decay, their ends die, 
and the haustoria already formed become brown and hollow. 
New whiter roots are then developed higher up the hypocotyl 
to replace them. 

(2) Young plants in a mixture of vegetable mould and 
gand assume darker colour and a more healthy appearance, 
There is little difference in the size of these seedlings and those 
grown in sand during the first six months, but, on pulling them 
out and examining the root system, this is seen to be very 
differently developed. Instead of the fine network of delicate 
rootlets, there ig comparatively little branching. ‘The roots are 
thicker, reminding one of those found in humus-loving plants, and 
thero are fewer toot hairs. ‘These roots seem to be peculiarly 
subject to the attacks of insect enemies, In some pots every 
root end was found to have been destroyed as fast as it was 
formed, and this was apparently the work of a thin, active, long 
black aut. But even in the absence of insect enemies the roots 
were unhealthy, the branches quickly dying and leaving scarg 
of characteristic appearance behind them all along the roots, and 
comparatively few healthy root ends were met with. There was a 
remarkable absence of haustoria of these roots, although they 
were very occasionally met with, : 

+ The darker green colour and more healthy appearance of 
these seedlings grown in vegetable mould, as compared with those 
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in clean sand, fend to show that, besides living largely’ on the 
food stored in the swollen hypocoty!, a certain amount of autri- 
tion was obtained from the rich humus-bearing earth of the pots. 
But the root system was far from healthy, and it appears doubtfal 
whether the planting of sandal-seed in vegetable mould by itself 
is a wise practice. 

(3) Sandal seedlings grown in pots with well-established 
garden and other plants already growing in them had a root 
aystem differing little from that of the mature plant in nature. 
They varied greatly in the number of attachments formed, and 
this seemed to depend on the species of plant in whose company 
they found themselves, In some cases examined there were no 
attachments, as, for instance, in a pol full of the roots of tivistona, a 
common ornamental palm. In others, seedlings only a few months 
old had formed numerous aitachments. Such were those planted 
with Pterospermum Heyneanum, Tecoma stans, Casuarina 
equisetifolia, &e. Tt is probable that, although the seedling. will 
attach itself to any roof or, on occasion, to the most unlikely 
substances, the marked preference shown by the matnre plant for 
certain roots reveals itself at an early age. Thus, connections were 
few and hard to find with several of the Anonacem, and all 
haustoria formed on Artabotrys biglandulosa roots had quickly 
died. This apparent selection is a matter well worth more 
extended study while considering the suitability of different 
plants as hosts in sandal nurseries, : 

(4) It has been asserted that the roots of sandal seedlings 
are extremely delicate, and that the greatest care must be 
exercised in transplanting them. This is, of course, always true of 
seedlings. But it does not appear to be especially the case with 
very young sandal, A number of aix months old seedlings were 
re-planted after their roots had been examined and in most cases 
cut off. They were re-planted in pure sand, and, after a little 
withering, have recovered themselves and are apparently quité 
healthy, a month after the experiment was made. 

From a consideration of these facts it would seem to be 
worth while determining whether in starting a sandal plantation 
the seeds should not be sown in the first instance, say, in tile-pots 
with their future nurses. And it would seem best first to establish 
the Jatter and then to sow the sandal on their roots. On trans= 
planting the whole mass of roots would be moved, the sandal 
would be kept in its place by its attachments, aud would probably. 
not suffer at all in the removal. . 

A careful study of the whole flora of the sandal zones is 
indicated, and especially the determination of good hosts (easily 
propagated) ; it is not likely that the introduction of plants from 
other classes of forests will be so useful as those which have 
accustomed themselves for long perioda to the same conditions as 
the sandal... a . 
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Tt is obvious that, without a more sympathetic study of the 
needs of the sandal and its very peculiar characteristics, attempts at 
making artificial plantations or conserving those in existence are 
not likely to meet with much success. And it is hoped that these 
few facts may be of interest to some of your readers, and perhaps 
may induce those interested in the propagation of this interesting 
plant to conduct experiments on these lines. It may be worth while 
mentioning in concluding that, in order to satisfactorily examine 
the root system of any plant and preserve the endings intact, it is 
necessary to take out the whole soil and very gradually wash it 
away from the root mass, Otherwise the extremely delicate 
endings and the light attachments will inevitably be broken. 

EXPLANATION OF TILE PLATES. 


Plate 1 Root system of a sandal seedling, six months old, grown in 
pure aond, Hnustoris.are to be sven at intervals, and strong new roots are 
Being developed trom the collar. 

Plute I Sandal seedling, six months old, grown in vegetation, mould and 
sand, 


(a) The root system of w plant, apparently healthy aboveground, which 
haa Leen attacked by insects, 
Plato 111 Roots of the plint in Flate J magnified toshow the differences 
between lateral roots (7) and haustoria (1). 

Plate 1V A root-end with haustoria, natural size and magnified, showing 
the toot. huirs to be found both on the surface of the roots and on the haus- 
toria, ‘The cid of the lanstorium is drawn 10 show the papillalike form of 
the epiderinal ce}is and the formation of root hairs, 

(a) A broken picee of root is shown with hyphw of a fungus (ff) 
protruding from the torn cortex of the reat, 


India and the Royal Society. 


A passing remark that officials in India did little to further 
scientific research, partly from want of leisure and opportunity, but 
chiefly from want of the ability and perseverance without which 
little headway can be made in this direction, led me to peruse 
the latest year book of the Royal Society of Londen. 

To use the letters F. R. S. after one’s name is to bear the 
hall-mark of the Scientist, and is a distinction as eagerly sought 
after as it is difficult to obtain. 

The Society was originally founded for improving natural 
knowledge, and a candidate for election has to be proposed by at 
least six Fellows, and then subsequently has to undergo the ordeal 
of the ballot by which the fifteen new Fellows are chosen each 
year from amongst the candidates who have been proposed for 
election. 

Ihave not succeeded in ascertaining the exact date of the 
founding of the Society, but it was in a flourishing condition in 
tho latter portion of the Eighteenth Century, when, in 1780, some 
of the Fellows who were chemists founded an association, or perhaps 
more correctly a club, which met fortnightly at a coffee-house for 
the discussion of chemical subjects, Kight years later other 
Fellows, who were interested in Botany, founded the Linnean 
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Society, and later on other dependent societies sprang up, each 
for the purpose of cultivating more especially one distinct branch 
of natural knowledge. Large and influential as some of those 
societies now are, they are all descended from one common stock, 
the Royal Society of London. 

At present there are 463 Fellows, of whom 26 have a more or 
Jess intimate connection with India, Of these the following are 
Jess closely connected with the country :— 

Sir J. Hooker (1847), Lord Ripon (1860), Sir W. T, Thiselton 
Dyer (1880), Sir Mountstuart Grant-Duff (1881), Sir IL H. 
Loworth (1893), and Lord Curzon 11898). 

Hooker wrote the flora of British India; Lord Ripon was 
Governor-General of and, subsequently, also Secretary of State for, 
India. 

‘Thiselton Dyer is the Director of Kew Gardens and a botanist 
of world-wide reputation. Crant-Duff, a former Governor of 
Madras, wrote The Higin Speeches and Notes of an Indian Journey; 
and Howorth is known for his literary and archeological attainments. 
Hfe is the author of A History of the Mongols and The History of 
Chenghie Khan and his Ancestors. Lord Curzon has made a 
name as a traveller, and is the author of Problems of the Far 
East, Russia in Central Asia, and Persia and the Persian 
Question, the standard book on Persia. As Viceroy he is of 
course at present very intimately associated with India, 

‘The remaining Fellows were or are all closely connected with 
India, and were admitted to the Royal Society almost entirely 
‘on account of the work done by them whilst resident in India. 

The Indian Medical Service claims four Fellows :—Sir J, Fayer 
(1877), Cunningham (1889), Ross (1901), and Alcock (1901), 
Fayer was Sargeon-General, and devoted much time to snakes and 
their poisons. Cunningham was a Professor in the Calcutta 
University, and an expert in Physiology. Ross is well known in 
connection with malaria and the mosquito; while Alcock is Super= 
intendent of the Indian Museum, and the Indian authority on 
Crustacea and Fishes. 

The Survey of India numbers Thuillier (1869), a Governor 
and former Surveyor-General; Herschell (1871), an R. E. and 
late Deputy Superintendent of the Great Trigonometrical Survey 
of India; Mennessey (1875), one of the earliest Deputy Surveyors- 
General; and Burrard, the present Superintendent of the Great 
Trigonometrical Survey of India, whose recent researches into the 
cause of the declination of the pendulum in Northern India have 
excited the greatest interest. 

Brandis (1876), Gamble (1899), and Schlich (19U1) represent 
the Forest Service. Irandis organised the Forest Service in 
India, was its first Inspector-General, is a botanist of great repute, 
and author of The Forest Flora of North-West and Central India, 
Gamble was Conservator of Forests and Director of the Imperial 
Forest School, isa well-known botanist, and author of A Manual of 
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Indian: Timbers and A Monograph of the Bambusec. Schlich 
was Inspector-Cencral of Forests, and is Professor of Forestry at 
Cooper's Hill; a forester pure and simple, he is responsible to a 
great extent for the gradual awakening at Home of the public 
to the itnportance of forestry to the future of Great Britain. — ; 

- Strachey (1854), Tennant (1869), and Baird (1885), of the 
Royal Engineers, were all well-known names in India, and did 
much for the country through their great engineering and irri- 
gation works. 

The Geological Department is represented by Blanford (1874) 
and Holland (1904). The former was head of the Department, and, 
on retiring, devoted himself chiefly to zoology, in which he has 
made aname, Amongst his chief zoological works are the Mam- 
malia and Hirda in The Fauna of British India, of whieh latter 
work he is Editor. 

Pedler (1892) and Bourne (1895; belong to the Fducational 
Department, the former having been a Professor of Chemistry in 
Calcutta, and the latter a Professor of Biology in Madras, and well 
known for his researches on Indian earth-worms, 

John Eliot (1895) was Meteorological Reporter to the 
Government of India, and wrote a series of Memoirs dealing with 
storms in India and cyclones in Indian Seas. 

Sir George King (1887), as Superintendent of the Royal 
Botanic Gardena, Calcutta, was eminent as an Indian Kotanist and 
Quinologist, and rendered much valuable assistance to the cause 
of Botany and Natural History in India. 

‘The list it is true is not along one, bat it suffices to show that 
amidst the pressure of official life in India there are more than 
a few who have, not without success, devoted much of their time, 
often their spare time, to the canse of scientific research. 


Mos js : R. Motnrosn. | 
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By B. O. Coventay, F.C. 


DEODAR PLANTATIONS AND ASPECT. 
Deodar Plantations and Astoct: 
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The above notes show that on the hot southern aspects 
the plantations were not successful unless the transplants were 
planted under the shelter of some shrub or tree already existing 
on the ground. The plantation of 184% was partienlarly 
instructive, as planting was carried out at the same time on 
different aspects: on the south-east aspect the deodar plants had 
died with the exception of a few plants which had the protection 
of trees or shrubs ; 4 little further on, after turning to a sonth-west 
aspect with shelter from trees and shrubs, the deodar plants bad 
survived, but were mostly yellow, except where they had ample 
shelter, in which case they were healthy and growing well; 
further on still, on a west aspect, the deodar plants were all 
thriving, and of a good healthy colour. 

The plantation of 1892 at Asmari was also a very interesting 
one; sowings were made of mixed deodar and blue pine seed. On 
the south-west aspect the success is indifferent ; the blue pine has 
succeeded, but the deodar has failed, except in a few cases where 
the young plants have grown under the shelter of trees or shrubs 
already existing on the ground. On the north-east aspect both 
the blue pine and deodar have suczeeded, but the latter is being 
auppressed by the blue pine (the deodar having a height of about 
4 feet and the blue pine about 12 feet). Another portion of this 
Asmari plantation consists of a dense growth of indigofera 
coppice with deodar plants well distributed below it. The Forest 
Guard informed me that this area was treated by cutting back 
the indigofera close to the ground and sowing deodar seed. ‘The 
indigofera has outgrown the deodar and retarded its growth ; but 
at the same time there appears every probability that the deodar 
will free itself without artificial assistance. This is interesting 
because it tends to show that indigofera coppice of the same ne 
as deodar will give the necessary shelter without suppressing the 

ogether. Z : 
ear eis the above notes we may draw the prose eonolnsien 
if bare grassy stopes with Lot southern aspects are 
eT aie deodar tis necessary to, first of all, bring on 4g ihe 
ground some other species to act as nurses, under whose shelter 
deodar can afterwards be introduced. : 

The best manner of introducing nnrses requires farther 
experiment, It does not appear to give satisfactory results to sow 
blue pine seed simultaneously with the planting of deo no 
with the eowing of deodar, ns in both tese cases the deodr 
failed. If blue pine is to be used as a nurse, it will probably he 
necessary to give it several years’ start before introducing deodar, 
but in this enee care will be required in preventing the suppres: 
sion of deodar. ‘To avoid this diffienity it may be more advisable 
to use shrubs, such as in fera, desmodium, dentzia, rabies Bl 
&e,, as nurses; but this is mere speculation, and only careful ani 
systematic experiments will give the necessary anfometion 
Such ‘experiments as these would be most satisfactorily carrie 
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out by a special research burean, the necessity of which is 
constantly being brought forward. 

In conclusion it may be added that in all the plantations 
referred to above the transplants ased were “ hasket plants,” so 
that the question of bad planting as a cause of failure need not 
be considered, aud we may fairly assume that the differences in 
the success of the plantations were due mainly to the different 
aspects, the other conditions of locality being much the same in 
all cases, It must he borne in mind that the different aspects 
simply mean different exposures to heat and light, and that the 
above remarks only apply to localities similar to that of Bodyar, 
namely, elevations of about 8,000 fect on the outer hills of the 
Himalayas. 


: Pionsers of Indian Forestry. 
Captain Foxsy?n anp tus Higutanps o Centrar Inpia. 


(Continued from p. 499.) 
As we have already seen, the Pachmari plateau was fixed upon 
to form the centre of the forest operations to be undertaken by 
Forsyth, and a Forest Lode, the pioneer of the bright little station 
which now forms the summer headquarters of the Centra) 
Provinces Administration, was to be erected in this beautiful spot— 
the heart of the country of the Gonds and Korkus—the plateau 
sacred to the deity Siva. A conception of awe and mystery had 
always been associated with the lofty peaks which culminate 
in this plateau, and embosomed among them lies one of the most 
sacred shrines of the god, to which at least one pilgrimage is 
necessary in the life of avery devout Hindu. But, excepting at 
the appointed season for this pilgrimage, no dweller of the 
plains wonld venture, at the time of which [ am writing, to ret 
hia foot on the holy soil of Mahadeo’s hills, This was the cause 
of considerable trouble to Forsyth, and he mentions that, as he 
appronched its neighbourhood, gloomy looks began to gather on the 
facea of his followers, whose fears had been acted upon by the 
conversation of the pesple they bad met. The usual excuses 
were put forward—ihe road was represeated as impassable from 
natural difficulties, and it was guarded by wild beasts, goblins, and 
fell disease. Tempora mutintur! ‘The apprehensions of lis men 
did not daunt Forsyth, and he reached the platea, which 
he describes as beuring the aspect of a fine English park, 
the plain being dotted with giant trees of harré (Lerminalia 
Chebula), jamun (Hugenia jambuluna), and the mango. 
Arriving in the evening, our traveller saw, through the vista 
of the trees, three great isolated peaks appear, glowing red 
and fiery in the setting sm againet a purple background. 
The centra one of the three wax Muhadeo, deep in the 
bowels of which lies the shrine of the god himself, being supported 
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on the left by Chatradeo, and on the right by Dhupgarh, the highest, 
peak of these Central Indiaw highlands. 

In his first ramble over the plateau Forsyth mentions an_in- 
teresting fnet. His dogs put up and he shot a fine specimen of the 
aolitary or wood snipe (Qallinago nemoricola), which he says is rare 
in Central India, he having only met with it once in the Mandla 
district. Lle considered that this was the bird which stood for 
the woodcock in the stories told of the latter’s occurrence in the 
Central Provinces; for, although he had hunted for this bird at 
every likely spot in the bills, he had never met it. It would be 
interesting if sportsmen in these parts would let us know whether 
subsequent researches have borne out this contention. 

On Forsyth's arrival on the platean he found two small 
settlements of Korkus thereon, one consisting of about 30 honses at 
Pachmari itself, with a Thakur as the head of it, Thearea of the 
plateau is about 12 square miles, and the scene from it is thus 
described :—‘‘I'o the south, as far as the eye can see, lie 
range upon range of forest-covered hills, tumbled in wild confusion, 
‘Yo the east a long line of rampart-like cliffs marks the southern 
face of the Mahadeo Range, the deep red of their sandstone forma- 
tion contrasting finely with the intense green of the bamboo 
vegetation out of which they rise, Here and there they shoot into 
peaks of bare red rock, many of which have a peculiar and almost 
fantastic appearance, owing to the irregular weathering of their 
material—beds of coarse sandstone horizontally streaked by darker 
bands of hard, vitrified, ferruginous earth. Looking across this wall 
of rock $o the north-east a long perspective of forest-covered hills is 
seen, the nearer ones sceming to be part of the Pachmari plateau, 
thongh really separated from it by an enormous rift in the 
rock, the farther ranges sinking gradually in elevation, till, faint 
and bine in the far distance, gleams the level plain of the 
Nerbudda valley. Standing on the eastern edge of the plateau, 
again, the observer hangs over a shere descent of 2,000 feet of 
rock, leading beyond in long, green slopes down to a flat and 
forest-covered valley. Its width may be six or seven miles, and 
beyond it is seen another range of hills rising in a long, yellow, 
grass-covered slope, dotted with the black boulders and ending 
in the searped tops that mark the trap formation. That is the 
plateau of Motur, with which the general continuation of the 
Satpura Range again commences (after the break in it occasioned 
by the Mahadeo group). On this side the forest that clothes the 
valley and the nearest slopes present a very dark green and yet 
brilliant colouring, which will be noted as differing from the 
vegetation in any other direction. This is the sal forest which 
forms the singular outlier far to the west of the line which 
otherwise limita the range of that tree in Central India. It fills 
this valley of the Denwa almost to the exclusion of other 
vegetation, and, creeping up the ravines, has occupied also the 
south-eastern portion of the plateau itself.” Such was the country 
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in which: Forsyth had come to work; and he was met, as many 
another Forest Officer has been met, with the obstruction and 
delays co often experienced by men in a similar situation in 
India, The Thakurs, probably foreseeing that this was the 
first step towards the opening out of the solitudes to Western 
civilization and progress, resented the appearance of this Pioneer 
of the Forest Department, and placed every obstacle in the way 
of the erection of the Forest Lodge, and his difficulties might 
have proved well nigh insuperable had he not been favoured by 
two things, Owing to the failure of the previous harvest there 
was very considerable scarcity amongst the wild tribes. Their 
system of cultivation was the one then appertaining to all the 
forest tribes of India, that of jhuming. ‘They possessed no enttle 
or ploughs to break up the soil with, and therefore left untilled 
such rich areas as the fine open plateau of Pachmari, pre- 
ferring the shifting method which consisted in felling an area 
of forest, burning it over, and raising two or three erops in 
the axhes of the burnt trees, and then moving on to a fresh 
area, ‘This, with a few pumpkins and creeping beans reared 
about the houses, were all they troubled to grow, They eked ont 
their means of subsistence hy adding, whenever possible, animal 
flesh, Animals of all sorts would pay visits to the jhumed 
areas, and hy means of traps and the village shikaré they 
managed to procure their destruction at times, In addition, they 
used to hold several grand drives in the forest yearly ; and of their 
fondness for this form of sport Forsyth, who was himself an 
enthusiastic sportsman, soon took advantage to gain the goodwill 
of the tribes and get workers, Their system of cultivation (if suck 
a word can be used for one of the most ruinous forms of agriculture 
which man ever devised or put in force) was, of course, of the most 
precarious character, The holding off of roin fora few weeks 
after the seed was sown, or when the ear was forming, meant ruin 
to the whole, and the owner was then compelled to depend for his 
subsistence entirely upon the wild fruits, roots, and producta 
of the forest. Nature has been very bountiful in these forests 
in her supply of food for their wild denizens, and it is to be 
hoped that the march of Western civilization will not lead them 
to despise and so forget these produets of Nature, upon which 
searce four decades ago their forefathers so often had to almost 
entirely depend for their living in years of failure of the crops, 
. Many species of trev and bush ripen a wholesome and palatable 
fruit in their season, and these were supplemented by roots. The 
mohwa flower (already alluded to), the plum of the ebony 
ADiospyrus melanoxylon), the fruit of the wild mango, the 
berries of the chironji (Buchanania latifolin), and the ber 
(Zizyphus jujuba), the seeds of the sal, the bean of the giant 
Bavhinia creeper, &e,, are eaten; also a species of wild arrowroot 
and a sort of wild yam are dug up. The rare seeding of the 
bamboo was a godsend to them, and from the way Forsyth 
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writes of this it would appear that he had seen one, and a 
successful one. The tribes have a proverb that this portends 6 
failure of the crops, and this was certainly the case in 1990, a year 
of famine, when the bamboo flowered over 1,200 square miles in the 
Chanda district. The eagerly-looked-for bamboo seed was never 
garnered in, however, for a bug" appeared on the scene and 
prevented the ripening of the seed. Forsyth noted that, in addition 
to the large annual drives in the forests the tribes also captured 
many small fish in the mountain streams, chiefly by poisoning the 
pools with various vegetnble substances, a species of strychnos 
heing one of them. Even at that period the billmen who lived in 
the neighbourhood of the plains went to cut the crops of the 
plainemen after cutting their own dhyas. but the genuine hillmen 
of the interior would have nothing to do with such work, and 
often suffered severely in times such as those at which Forsyth 
appeared amongst them. As I have said, our Pioneer was @ 
sportsman, and he soon saw a method of bringing round the 
tribes, probably the only method by which he could have won 
them over. He sent down to the nearest market and purchased a 
store of wheat and millet, and issued shooting invitations to 
all the Gonds and Korkus chiefs of the neighbourhood with their 
followers, and every available man in the lilis was sent for to beat. 
A store of grain was despatched to the site selected to feed them 
all, and one of the Pachmari grog-shops was (aken down bodily. 
Many a Forest/officer of the present day has doubtless often found 
that'the way to get his work done, and done cheerfully, is by 
following Forsyth’s plan, The great drive came off. A number 
of animals were killed, and a heavy dinner was followed by the 
monotonous singing and daneing to which these tribes are 
addicted, and which, with the help of the tom-toms and shrill 
bamboo flute, flanked by the moliwa spirit and pipe, is usually 
kept up the live-long night through. ‘Iwo days after the grent 
orgie parties of the hunters began to drop in, and the work on the 
Forest Lodge commenced and went on intermittently, for regular 
work was not to be expected from these hill tribes (one of the 
difficulties so often facing the man who has to deal with these 
forest: tribes and quite unrealized by those who have not been 
in contact with these men), to its completion. 


After seeing the Lodge well under weigh Forsyth visited the sal 
forest in the Delakari valley, to the east of Pachmari, one of the 
few forests in that part of the country which had escaped des- 
truction at the hands of the timber speculntor and dliya cutter, 
it being inaccessible to the former and unsuitable from its level 
character and the size of the trees to the operations of the latter, 
The trees of this forest bore every appearance of being fully 
mature, but the largest averaged no amore than six or eight fect in 


* Ochrephara montana Vistant. Vide Department Notes on Insects 
affecting Forestry, No. 1, p. 123. 
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girth, whilst most of them, subsequently ent down, were found 
to be almost useless from heart shake and dry rot. A lease 
of this forest for Government was soon concluded, and a road laid 
out connecting it with the open country. It was here that our 
Pioneer shot two does of the 12-tined deer (Rucuirri duvanalliiy, 
an animal which, like the sal forest in which it lives, had 
been supposed not to extend to the west of the sal belt in 
the Mandla District. Me was not lucky enough to shoot a 
stag, but saw a frontlet in possession of a native shikari and 
heard of afine stag being shot by a Railway Engineer; they 
were evidently not numerous however. He also found that the 
red jungle-fowl of North-Eastern India (G. Callos) inhabited 
this sal forest and the hills around it, though otherwise not fonnd 
west of the Mandla sal belt, @. sonnerati, properly belonging 
to Western and Southern India, being also met with in the 
Packmari hills, ‘Two species of spur fowl, Galloperdix spadicea 
and G, (unulata, the chikara gazelle, and the little four-horned 
antelope also frequented this part of the hills. Tigers rarely 
appeared on the plateau, and lions were equally scarce. Bison 
were, of course, plentiful on the hills and in the valleys. 

Having seen the Forest Lodge in a fair way to completion, 
Forsyth started off on the first of many long journeys of explora- 
tion among the forests of the Seoni, Chindwara, and Betul 
Tistricts. ‘These are situated upon the great central tableland, 
with an elevation of 2,000 feet, which consists of a great overflow of 
hasalt, the only interruptions being the Maliadeo sandstone block 
and a few isolated granite peaks. ‘This great voleanie region, 
which is by no means level, having been dennded by the larger 
streams to a depth of 1,000 feet, may he termed the region of the 
teak tree in Central India, The tree docs not strictly confine 
itself to the trap formation, nor is it the only, or even the 
principal, species, ‘The distinction is, however, marked enough 
to warrant the inference that there is some link of connection 
between them. Whilst Forsyth found that the teak was scattered 
more or less ull over this region, he noted that the prineipal 
forests were found clinging to the skirts of the higher ranges 
rising from the general area of the plitean, the more extensive 
level portions having heen long cleared of jungle for cultivation 
purposes, Vor a long way round these settlements the forests had 
been hacked down into mere scrah for the common reqnirements 
of timber and fuel of the people. ‘The outer slopes of the plateau, 
towards the lower plains, had been swept long before of all 
valuable teak, probably, owing to their sterile nature, at no time a 
large quantity, Even in the higher and more secluded tracts 
where he found forests of teak still remaining the number of 
mature and well-grown trees had been reduced toa very small 
proportion of the whole, so small that it was considered that in 
few places were there more remaining than would suffice to 
reproduce the forests naturally in a period of 50—100 years. He 
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found the trees growing everywhere in patches in mixture, the 
chief other hard woods heing the Saj, Pentapiera, Bijasal 
(Pterocarpus), Dhaora (Canocarpus), Anjan (Hardwickia). Te 
states that the mature teak attained a girth of from 1¢ to 15 ft. 
with a bole of 70 ft, to 80 ft. to the crown. “ Perfect specimens,” 
he wrote, “are rare, the majority of such trees as remain having 
suffered injury in the sapling stage from fire or axe soas to 
permanently contort their form.” Forests containing any great 
numbers of tolerably good trees were extremely few, the trees 
having been indiseriminately hacked down for centuries. At the 
same time, owing to its coppicing power, our Pioneer observed that 
the teak was present in the state chiefly required by the popula- 
tion, i.¢., as poles, for this coppice attnined a height of 24’—-30' 
in five years with a girth of 1’ or 2’, and these were all that the 
people required for their house-building, in which large timber 
had no place. “It was thus perhaps scarcely very surprising 
that when we suddenly demanded from the forests a large and 
permanent supply of big timber for railway purposes we found 
that they could not supply it.” 


Forsyth has some criticisms well worthy of consideration, 
“Our treatment of this question of the teak forests is a good 
example of the diffeulties im Indian administration whieh arise 
from inaccnrate information on the real requirements of the 
country and the obstacles in the way of reconciling the conditions 
of a low and almost stationary stage of society with 19th Century 
progress. In the ery for great timbera for our railways we totally 
forgot, or reglected, this demand of the masses of the population for 
small timber for their houses and many other purposes, We shut up 
every acre of teak-producing country we could, and referred them 
to inferior woods, al] the best species, besides teak, having been 
reserved along with it.” Noting that the pollarded teak will not 
grow straight and large, but having grown toa certain size (the 
size required by the natives) it then decays and twists into every 
variety of tortuons shapes, Moreyth continues: “What we should 
have done was to reserve the best forests for timber purposes 
proper and apply to the rest —the vastly greater part of them— only 
such measures as would ensure the best and quickest production 
of coppice wood for the requirements of the people. Tk hag heen 
said that they should do as European nations do—convert large 
trees to sinaller scantlings by the saw, as more timber is obtained 
from a forest of large trees, Theoretically it is true enough, and 
in the distant future it may be realised. But in the meantime the 
people have not the capital nor do the large trees exist.” Forsyth 
had not received the professional training of a forest officer, 
but we cannot but think that he was born with an intuitive 
perception of the principles uf Lrue forest conservancy, which must 
make the needs of the population, present and future, their first 
consideration, and entirely subordinate to annual surpluses. 
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Perhaps the commonest species of tree in’ this vast teak 
region is the Salei (Boswellia thurifera), with a soft, spongy 
wood useless for timber and which had also been rejected for 
firewood. Forsyth states that it produces an excellent. charcoal 
ana is adapted for most ordinary purposes of fuel, and he points 
to this as “another mistake in our Indian Forestry. Undoubt- 
edly this and other soft wood trees should haye been forced 
iuto common use by the people as fuel long ago, instead of 
giving way to their outery for hard woods and bamboos, the 
use of which should he contined to certain special requirements.” 
These great desolate tracts of Boswellia forest greatly impressed 
the explorer, and he remarked that should some of the properties 
of the tree assume commercial importance the supply would be 
practically unlimited, since stakes stuck in the ground in the rainy 
xenson rapidly take root and ehoot into trees. He was acquainted 
with some of its economic characters. It yields a fragrant. gum 
resin which is burnt as incense in Hindu temples. ‘Ihia was Jong 
thought to be the Olibanum of the Ancients employed for a 
similar purpose, Its Sanscrit name /ubane still closely resembles 
that of the Ancients, and Forsyth was not inclined to consider, ag 
suggested by others, that our knowledge of the ancient commerce 
of the country sufticed to exclude India from the list of eanntries 
which contributed the frankincense of the Boswellia to the 
fanes of heathen gods. He was also of opinion that the soft 
woody filre of the tree would be adapted for the manufacture 
of coarse paper or cloth. The country about the Tapti River 
furnished a specimen of this Boswellia forest ; and very stiff such a 
country is te get about in. 

On the snbject of forest fires the following ‘femarks are 
of some interest:—‘‘ The grass being universal in the jungles 
of these provinces is undoubtedly beneficial in a great 
variety of ways, It allows and assists by the manure of 
the ashes a crop of green and tender grass shoots to appear 
for the vast herds of cattle which form the great part of 
the wealth of the people in the neighbourhood of jungle 
tracts. It kills multitudes of noxious insects and snakes, 
It probably prevents much malaria that would arise from the 
vegetation if gradually allowed to decay. It destroys much of 
the harbour for wild beasts. And the ashes no doubt form a 
valuable ingredient in the deposits of soil carried down by the 
drainage of these hills to lower regions, and in the cultivable erust 
forming in these uplands themselves. It has been held by 
some that these fires are very injurious to the growth of saplings 
of teak and other valuable trees. But it is an undoubted fact 
that teak seed will germinate and produce seedlings when the 
grass has been fired better than when it has not; and it ig not 
well’ established that much permanent injury is afterwards 
done to the seedlings.” {t will probably be of interest to 
Burma foresters, now engaged in considering this question, 
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to read an opinion on the subject written over four decades 
ago. 
3 Forsyth gives rather a graphie picture of what the exploration 
Of these forests meant. “The labour of exploring such forests during 
the hot season when alone they are sufficiently open and free from 
malaria is immense-~day after day toiling over those interminable 
basaltic ridges, where many marches have to be made without 
meeting an inhabitant, without often a single green tree for shelter, 
and dependent for water on afew stagnant pools puddled up by 
the feet of wild animals. This was what often fell to the lot of the 
forest officers of those early days, Tdoabt if many of them would 
have gone on with the task but for the love of sport and adventure 
which probably led to their original selection of a jungle life, and 
there is not one of them whose heaith did not, after a few years, 
give way under the combined assaults of malaria and a fiery’ sun.” 
There are few of us perhaps even at the present day to whose minds 
on reading these lines vivid memory pictures of such days as 
Forsyth describes will not arise, 

Amongst the animals found in the teak region the 
bison, sambhar, spotted deer, barking deer, and four-horned 
antelope are mentioned. The hog deer did not, he thought, oceur 
so far to the south-west as the trap country. 

Having explored the teak area Forsyth next turned his 
attention to the sal forests of the tract assigned to him, commencing 
from Mandla, Above this latter place the valley of the Narbada 
opens out into a wide upland country, the main river between this 
and Jubbulpore here radiating like the figures of a hand and drain- 
ing the rainfall of an extensive triangular plateau, the Mandla 
district. These converging valleys, known as the Banjar, Halon, 
Phen, Khormer and Amarkantak (chief source of the Narbada), res- 
peetively, rise in elevation towards the south, where they terminate 
in a transverse range of hills, the Maykat Range, which overlooks to 
the south the flat country of Chhattisgarh. ‘This tract contains 
within its outer circle of hills an area of not less than 7,600 
square miles, much of it of a broken and uneulturable character, 
‘The Mykat Range and the radiating spurs which separate the 
plateau are mostly clothed with sal forest, which almost mono- 
polises the parls where it grows, The saj (Terminalia tonentose) 
alone grows in any quantity with it. Some of the hills are 
covered with the ordinary species of forest trees of other parts 
where the geological formation is not the one favoured by the sal. 
The valleys are fairly open and free of all undergrowth and 
dotted here and there by hills and islands of sal. This country 
has a much less arid character than that previously explored, as 
the sal tree, heing practically an evergreen, the forests have 
always a beantifully cool, fresh appearance. Our Pioneer also found 
the climate of the uplands much more temperate, the thermo- 
meter showing a mean of 77° during the hot season, but ranging 
from abont 50° to 100? in night and day temperatures, 
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:"”* Except close to Manila, the country was ‘scarcely -populated 
at all when Forsyth visited the town, at one time the seat of one of 
the Gond Rajput ruling dynasties, the remains of whose forts still 
erown, in crumbling decay, the top of many a forest-coyered 
mound. The Gonds were heres very poor and subdued race, 
practically serfs in the hands of the money-lenders who specu- 
lated in the produce they raised, Far superior to them were the 
still utterly unrecluimed forest Bygas, an aboriginal race inhabiting 
the hills of the Mykat Range and its spurs, The same tribe extends 
over a vast range of forest-covered country to the west of 
Mandla under the name of Bhumias. These Bygas are very black, 
with an upright slim wiry frame, and show less of the negretto 
type of feature than any other of these wild tribes, They wear 
only a small strip of cloth with, in full dress, a coarse cotton 
sheet worn cross-wise over the chest, and carry coal black hair 
ina long tangled mass, Their arms consist of a bow and arrrow, 
in which they are very expert, and a small keen little axe., Dhya 
cultivation was the only form of agriculture they practised, and 
their habitations were neat bamboo wicker work erections pitched 
far up on the hill side. Of a true forest stock and full of 
courage, the Ryga knew not fear and would attack any forest 
animal. In the pnvsnit of game they used poisoned arrows, merely 
cutting ont the discoloured portion of the flesh round the arrow 
wound of the animal killed, holding that the rest is wholesome food. 

Forsyth fonnd that the Byga was the most. terrible enemy 
to the forests existing anywhere in his tract of country. 
Thoasands of sqnare miles of sal forest had heen clean destroyed hy 
them in the progress of the dhya cultivation, the ground being sub- 
sequently occupied with a dense serub of low sal coppice springing 
from the stumps, In addition the largest trees had been everywhere 
girdled to allow the gum resin of the sal (the “dammer ” 
of commerce) to exude, This ringing of the sal trees was one of 
the first things prohibited in the Government areas, but continued 
for long afterwards in the Native States, and is probably still a 
practise in such of these latter as have been left hy the contractor 
with any trees worth ringing, The dammer together with Ine dye 
Was collected, in xchange for anit, bonds and arrow poison, by 
traders who annually visited the hills for this purpose, Tt was the 
one and only commercial transaction of the Byga in the whole year, 

To its remarkable reproductive power Vorsyth attributed the 
fact that the sal tree was not exterminated in these tracts by ity 
telentless enemy.“ The inborn destructiveness,” he remarks, “ of 
these jungle people to trees is certainly very extraordinary ; even 
where it is clearly against their awn interest, they cannot apparently 
refrain from’ doing wanton injury. A Gond or a Byga passing 
along a pathway will almost certainly, and apparently uneon— 
seiously, drop his axe from the shoulder on any young sapling that 
may be growing by his side, and almost everywhere young trees 
80 situated will he found ent half through in this manner.” A 
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great patience and several generations are necessary before this 
Kind of thing will be entirely stopped. Besides Inc the 
cocoons of the wild tusser silk-moth (Aniheraedt mylitta) were 
collected in great number for sale to the caste of sill spinners who 
lived by this business in the villages in the plains, The insect 
lived chiefly on the ej, and the treesof this species grown near 
the villages were pollarded to provide sufficient fresh foliage 
for the larvee. In addition to this seanty exportation of the minor 
produce of the forests the only other economic use to which they 
were put in the years before Forsyth’s arrival on the scene waa the 
splendid grazing they afforded for countless herds of cattle 
annually brought. to them during the hot season from great distances 
in the open country on both sides. Fine grass and abundance 
of shade and water made this one of the finest grazing countries 
in all India, and Forsyth notes that the amount of wealth 
which thus actually seemed to depend on its continuance 
as a waste appeared very great, At first sight, he says, 
some hesitation might be felt at. the prospect of these great 
grazing grounds being reclaimed for cultivation when it, is 
considered how all-essential to the life of a country like India is the 
breeding of large stocks of oxen for draught purposes, Certainly 
any measure which would be likely to endanger the existing 
supply of plough eattle would be highly objectionable, But 
1 think, he continues, that no apprehension of the sort need 
be entertained from the probable reclamation of such tracts as 
the Mandla savannahs. Sufficient forest, land must always remain 
jn the higher regions to furnish the green bite at the end 
of the hot season, which is all that is necessary to tide the 
herds over the most trying part of the year, and for the rest, the 
people will soon learn to do as other countries have done, and 
ns other parts of India even have done, namely, to devote a part 
of the enitivated aren to the raising of green pasture for the cuttle 
by irrigation. This fine natmral pasture is no doubt great 
advantage; but it is not at all indispensable even in India, 
When Forsyth penned these lines he hnd had a very considerable 
experience first asa Forest Officer and then as a Settlement Officer, 
hut even alter this he did not fully realise that this particular ques- 
tion was to prove one of the greatest difficulties of the Department, 
and that the education of the people in this direction would bea 
terribly slow business. 

The resources of the country in iron and other mineral 
wealth had never been fully examined in those days, the gold- 
washing out of the sands of the streams scarcely repaying the 
labour. 

Forsyth had one or two suggestions to make with reference 
tu the utilisation of these great waste tracts. He thought that if 
would pay to import some of the teeming millions of the coast 
districts to farnish labourers for reclaiming the waste instead of 
transporting them to the West Indies, the Manritius and 
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other distant countries us had already been done in his time. 
Another suggestion was that cattle breeding would furnish most 
promising openings as the absence of labour and roads would be 
of less consequence, 

The highlands of Central India may perhaps properly be said 
to terminate where the steep couthern force of the Mykal Range, 
trending away to the north-east, culminates in the high bluff pro- 
montory of Amarkantak. From this height of 4,000 feet the 
eye embraces a view of three-fourths of a circle uninterrupted by 
anything but the blue haze of the distance. To the east and 
north, 2,0U0 feet below, appears a flat sea of greenery, broken here 
and there by an isolated peak. In the faint distance beyond rises 
another wall of rock visible only on a clear dayas a faint violet- 
coloured shade across the sky. ‘Ihe green plain is a vast forest of 
sal unbroken by tillage and scarcely inhabited by man, in the time 
of whick fam writing, and after his work in the Mandla district was 
finished, Forsyth started on a six months’ exploration of this vast 
region of sal forest, Over all this country the wild buffalo roamed, 
and in the forests north and east of Amarkantak were then found 
herds of wild elephants, which descended at the ripening of the 
crops of Chhattisgarh to the skirts of the forest, doing immense 
damage and forming a serious obstacle to the cultivation of the 
country. ‘To penctrate to their haunts, ascertain their number and 
propose means for their destruction was another of the explorer’s 
objects on this expedition. At the end of January he descended 
the Rajadbar Paas from the Mandla district and marched acrosa 
the Chhattisgarh plain, where antelope, duck, snipe, ete., afforded 
plenty of occupation for the sportsman, Here he met tbe Chief 
Commissioner's eamp, and thence proceeded to the eastern and 
southern forests. Whilst he uever allowed himself to linger for 
sport, he says that the herds of buffalo were in some parts of this 
country so numerous that it would have been almost impossible 
to avoid encountering them. 

The party sailed down the Mahanadi to Sambalpur in two 
days and a night after leaving the high road between Raipar 
and this station, the boat consisting of a long canoe hollowed out, 
of a sal tree. “ After resting a while at this most secluded of 
stations (they get their supplies from Calcutta, several hundreds 
of miles away, on men’s heads, and a convoy had just been trampled 
up by wild elephants bofore wo arrived) we started for the 
Garbjat States, where the next month was spent in unremitting 
toil among their rugged hills.” He was here among the Khond 
aborigines, and he expresses a wouder that they could ever have 
been confounded with the Central Indian (yond, the former being 
of 8 much lower type. He returned from this trip with most 
of his followers severely ill of fever contracted in the close forests 
“ where water is so scarce and bad at this time of year (April) 
that we rose, like river gods, from our daily bath bung with the 
green slime of the fetid pools from which our supplies were drawn. 
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Marching northward he entered the valley of the Jonk River, 
#. tributary of the Mahanadi, and found that it it was mostly 
devastated by dbya cultivation. Leaving it he proceeded along 
the Mahanadi and its tributary the Arpa to the viyil station of 
Bilaspur, which he reached on 28th April. It was here that the 
arrangements were made for his expedition to the elephant 
haunts of the great sal forest to the north of this station. It 
was reported fo he searcely inhabited except by a few utterly 
savage Bhumins, and it was certain that no supplies of any sort 
would be procurable. Such was the then land-locked condition 
of this fertile country that as much wheat, gram and rice as were 
required were purchasod at the rate of about 100 Ibs, for a shilling. 
Forayth was very nearly prevented from seeing the elephant 
country at the outset, as at the end of the first two marches he 
went down with a fever which, at the end of two more, declared 
itself as small-pox. So delermined was he to see this country 
if possible that he refused to return to the station, and instead got 
‘earried to the top of a conical hill, crowned by a fortress, called 
Laiifagarh; which had an elevation of about 2,450 ft. Here he 
stayed till the 15th May, aud rapidly recovered from the attack, 
taking, as hesays, no medicine save seidlitz powders. As soon 
as he could move at all be descended the hill and marched on an 
elephant for Matin. Here our Pioneer had a relapse, but when in 
n few days news was brought in ofa fine tusker being within half a 
mile of the camp, be managed to climb on to his pony ‘to at least 
see him,’ as he puts it. Government had prohibited the shooting 
of eow and young elephants, but not the old taskers. Bat for 
a stupid contretemps Forsyth would have bagged this tusker, 
which was a well-known customer and a rogue of the worst 
description. Losing this animal was a great disappeintment to 
him, as neither he nor his soldier companion ever had another 
chance ut one. Marching due north from Matin to Amarkantak 
the country was so level and the prospect so cireumseribed hy the 
never-ending array of great gray sa] stems that it was very easy to 
Jose one’s way. ‘The smali population which existed subsisted 
entirely on what they shot with their bows and arrows, and the 
roots and fruits ofthe jungle ; they had no cultivation. They col- 
lected the ‘dammer’ from the sal to barter for tie few necessaries 
they required of the trader. Forsyth found that owing to thia 
seantiness in the population the sal forest lad escaped mach 
of the devastation it had suffered where the tribe was more 
numerous and when it was cut down for dhya cultivation. Only 
the oldest trees which, if not cut down, would soon become useless 
from heart shake and dry rot were ringed ‘for the dammer. 
‘This great tract was remarkable for the absence in it of animal life 
in the hot season. It being quite level, with a light porous soil in 
the summer, no water is found on the surface although, the soil is 
full of moisture. The footmurks-of a few fonr-horned antelopes, the 
voice of the cuckoo in the early morning, and rare glimpses of some 
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Hornbill or woodpecker were all the animal life Forsyth saw whilst 
inarching though this tract. He found it very diffealt to 
ascértain distances, the Bhumias’ ‘coss’ being a very variable 
quatity, the basis being the distance a yell can be fieard from 
a hill top. Thus their long measure becomes— 


2 yells La ws sz:ldaab (or “ bittock ”) 
2 “hittocks” .., we el cons 
12 cos v=] day's march 


‘which seemed, he says, to be about 30 miles! 


So far as they could Jearn, an area of abont 1,200 square miles 
was occupied by herds of wild elephants, whose number was esti- 
mated to range from 200 to 300, ‘hese undoubtedly did very 
‘severe damage to the crops of the neighbourhood, and for many 
years the annual tribute of the Thakurs whose possessions they 
disturbed had been remitted on this account. After a good deal of 
reporting and correspondence the Government of India was induced 
to send down a Keddah establishment, which attacked these herds 
during the years 1865--67. 


On the 1st June Forsyth climbed the steep ascent leading to 
Amarkantak from the east. Le was still very ill and weak and had 
to march on an elephant, and tempted by the coolness of this 
elevated region to stay and rest; but the clouds banking upon 
the horizon threatened the commencement of the rains, and he 
determined to march straight to Jubbulpore by the direct road to 
the north of the Narbada, “That frightful march still lives in 
my dreams. In the first ten days we kept to the elevated 
country south of the river, which we then crossed. ‘The country to 
the north is an utterly bare sheet of black basalt without a field or 
tree....The sun was at its hottest. Day after day we toiled 
slong in the fierce heat pitching in a burning plain, without a 
particle of shade, and I really thought that before we reached 
Jubbulpore on the 16th July I should have had to sit down 
decently and give up the ghost. I had marched close upon 
1,000 miles in changes of camp alone since I left the station in the 
preceding January. How much more should be added for our 
explorations it would not be easy to say.” The Forest Pioneers 
were a fine lot of men, and we, their successors, cannot bat feel 
proud to follow in the footsteps of such as. they, amongst 
whom Forsyth was one of the brightest examples, That was to 
tbe hie last march as a Forest Officer. Broken in health he went 
home on furlough soon after, and on his return was made Settle: 
nent Officer of Nimar. In both branches his work excelled ; and in 
taking leave of him we cannot do better perhaps than quote one 
last passage from his book—that book which is so much a part of 
himself. 

“The Government of India have been fully awakened to 
the necessity of watching over the important part of their trust 
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which resides in the forest regions. Fven now it is donbtful 
whether the clearances already effected have not seriously 
deteriorated the rainfall of the country, as they certainly have 
much impaired the supply of useful timber, and the example of 
many countries, ancient and modern, is a warning against rash 
interference with the life-giving forests of hilly regions, where 
rivers are Lorn. ‘The scientific forester must now take the place of 
the explorer; and the Government have taken the proper course in 
seeing that all newly-appointed forest officers shall in future go 
through a conrse of instruction in the advanced schools of Germany 
and France. ‘The danger is lest a too purely professional view of 
forest questions be allowed to exclude considerations bearing 
powerfully on the general economy of the maxses of the people and 
particularly of the hill tribes ; and lest cut and dried theories, based 
on the esample of moist temperate regions, he applied without 
sufficient caution to very different conditions of tropical forests 
The wisdom of the administrator must always be 
ne technical skill of the forester to secure the best 


joine 
results.” 


A Contribution to tho Forest Flora of the Jubbulpore 
Division, ¢. F. 


By B.S. Hone, F.C. HW, FLL. S, FES. 
(Continued from p. 514.) 


ANaCAKDIACHAR. 


(73) Ooina wopren. Vern. gunja. 
F, BOIL IL, 29, Br. 123. 
F. Mareh. Young foliage May-June. 


(74) SeMeCARPUS ANACARDINM, Vern. ( Bhildwan. 
Bhilwan. 
Kohakad (Gondi). 
F. B. 1. If 30. Br. 124. 
Fruit ripens April. 
Coppices well, shoots eight years old and 20 feet in 
height having been measured, 


(75) Manairera tyoica, Vern, [Am 
Marka (Gondi). 


The mango. 
F. B, 1. IL. 18, Br. 125, 
FI. January—Mareh, Fruit ripens Muy-June. 
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(76) Buomananra Lativoua, Vern. (Char 
Sareka (Gondi). 

F. B. I. TE. 28. Br, 127, 

FI), January-February. Fruit ripens April-May. 

Young foliage May-June. 

The froit has a delicious flavour and is most refreshing 
ona hot May day. ‘The kernel of the fruit (chironjt) 
is also largely eaten. 


MorinGrak. 
(77) Moringa preryaosrenma. Vern, munga. 
F.B. LIL 45. Br. 129. 
FI. cold season. 
Cultivated near villages. 


LeGuMINosak. 
Birhot 
78) INDIGOFERA PULCHELLA, Vern, «Silva. * 
(78) INDIGOFERA Pu 4. Vern, (sea, Goma.) 


F. BT. IL 101 Br. 136, 
¥ I. January. Fruit hot season. 
179) Sesnsnia yeriaca. Vern, Jadt. 
FB. LU. 114, Br. 187. 
Commonly planted near villages and in gardens, 
(80) S. GANNABINA. 
FBT WL. 118. 
A shrutby plant, often gregarious in water on the 
edges of tanks and reaching a height of 10 to 15 ft. 
Fruit cold season. 


(81) 8. aCULE, 
F 


ATA, 
BOT. IE 114. 
A tall shrubby plant, a weed of damp fields. Flower and 
frnit found January. 
(82) Miucerta avricutata, Vern. guhalari. 
F, BI. I. 108, Br, 138. 
Common in svi forests. 
Fl. Angust. Fruit February, 
Bark used for poisoning fish. 


(83) Annus PRECATORIUS, Vern. giinchi. 
F. B 1. IL. 175. Br. 139, 
Fruit ripens cold season. 
(84) Erytiaina Sunerosa. Vern. haruwa. 
FB. L. 1. 189., Br, 140, 
There appear to be two distinct varieties of this tree in 
this locality. The one which is commonly seen near 
villages and on good deep soil has a very corky bark 
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pale yellowish in colour, with deep eracks. Thia 
variety retaing ita leaves until January-Kebruary. The 
other variety is commonly found wild in the forests, 
on dry rocky hills, and bas a distinctly different 
appearance. Its bark is far less corky, reddish-brown, 
yellowish or greenish in colour with longitudinal white 
cracks, The leaves are shed early in autumn, about 
October, and the young foliage does not appear till 
next rains. 


Both varieties flower March-April, when they are leafless, 
and fruit ripens May-June, but the corky variety is 
usually somewhat later than the other. 


T have unfortunately heen unable to get complete speci- 
mens of both varieties, and am unable to say whether 
the differences noticed are merely canaed by a change 
in the locality or not, hnt the trees are certainly very 
distinct in general appearance. 


chiola 

mur (rondi). 

F. BT. 11. 194. Br. 142. 

Fl. March. Young foliage April. 

Fruit. ripens April-May. 

Tac is here largely cultivated on this tree. The fibre 

“from the roots is very widely used. ‘The young xhoots 
and leaves are rarely eaten except by buffaloes, and 
not extensively by them, unless, no other fodder is 
available, The tree is common on black soil, but also 
thrives and is gregarious upon the low rocky hills 
of metamorphic which are very characteristic 
of the central portion of the Jubbulpore district, 


(85) Boreas Fronposa. Vern. 


2 bhador ehiols, 
(86) Bo strerns. Vern. {rion chiola, 
bhadrosi. 

F. BL TE 195 Br, 143, 

Flowers March, ‘The masses of silvery, tomentose green 
pods, covering the bare branches of tall deciduons 
tree, are a noticeable feature in these forests in Apnil- 
May. 

(87) Fremtncia srronitirera. Var bracteata. 

F, B. I. IE 227., Br. 143, 

Common in gal forest. 

Fruit cold season, 

(88) .F, vinrata — 

F. B. 1. 11 228. Br. 143, 

Small shrub of hedgerows, 

FI. cold season. Frit February-March, 
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(89) Pupraris tuseaoss. Vern. bitaikand. 
F. B. 1. II. 197., Br. 141. 
I have seen tubers believed to be this species, but I 
have personally never found the plant. 
tinas. 
(90) Oxaginta DaLBeRGioinES. Vern, {ina 


F.B.I. IL. 161. Br. 146. 
Fl. March, Fruit April-May before the leaves. 
Reproduces well from rootsuckers and is occasionally 
found practically pure on old abandoned fields. Also 
eoppices well. On 13th June 1901 I measured tinas 
coppice shoots of 6 ft. in height, on an area felled on 
the 3rd March 1901. The young leaves and. shoots are 
greedily eaten by deer and cattle, 
(81) SparHolosus RoxnuxGH.— 
FLB.L IL 193, Br. 143, 
Fruit found December. 
shishani, 
(92) DaLnexcia Latirolia. Vern. 4 shishawan. 
sison. 
F.B. LIL 231. Br. 148, 
Not common, and usually of small size 
(93) D. Siss00. Vern, Sissu. 
F. BT. IL 281,, Br. 149. 
Planted at Jubbulpore and a few other places. 
4 yr, cdhoben. 
(94) D, panicunars. Vern. toate 
¥. Bf. IL. 236 Br, 150. 
Fruit cold season. 
(95) D, Lancrovagta.— 
F. BI. I. 285. Br. 151 
Flowers in April and young foliage appears about the 
sume time, Fruit ripens January. Not common, 
(96) D. youuniuis. Vern. birack. 
F. B. 1. El. 935. Br. 152. 
Fi. February. In shady forests, 
(97) Prenocarrus Maxsurium., Vern. hija. 
F. B. 1. If. 289. Br. 152. 
Young foliage June. Fl. iu rains. 
Widely distributed but nowhere plentiful. 
(98) Ponaamra GLapra, Vern. hanji. 
F. B. I IL. 240 Br. 153. 
Young foliage April and flowers shortly afterwards, 
Fruit ripens following April. Old leaves shed March; 
commonly planted in avenues. 
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(99) CasaLpinia BoNDUCELLA. Vern. gatdran. Aes, 
F. B, LIL 264, No. 146. 
Fl. rains, Fruit ripens February. 
Common near villages in hedges. 
(100) C. septania, Vern. hirkich. 
F. BT. 1, 256. Br. 156. es 
Fl. cold season. Common in hedges. 
(101) GC, puLcneanima. Vern. newaria ? 
F. Bd. IL 285. Br. 147, 
Caltivated near villages. 
Fi, cold season, 
(102) Poinciana REGIA. The gold mohur. 
F. BLT, 260, Br. 147. 
Common in gardens. 
(103) Paxkinsonia acuLeara Vern. dakhani bamura. ot 
FB. EL . Br. 158, 
Cultivated in gardens, 
FI. cold season—Fruit February-March. 
(104) Bauninra MaLanaica. Vern, amta, 3% 
F. BL. UL. 277. Br. 159. 
Fruit found cold season; said to flower April-May. 
Leaves are acid. 


foshee. 
mokitla, 
daurera. 
F. B. I. IL, 276. Br. 159, 
Fruit cold season, sometimes remaining on the tree: as: 
late as April. 
(106) B. rorrurea. Vern. keolar. 
¥, B. 1. UL, 284. Br. 160, 5 
Fi. cold senson. The green pod usually bears charac- 
teristic splashes of red or purple colour. 


(107) B. vanircata. Vern. {eae 
mohata. 


F. B. L. H. 284. Br. 160. 

Fl. Feb-March before the new foliage. Pods without 
the red splashes of colour of last species, and ripen 
April-May. 

(108) B. kerusa, Vern, thaur. 
F. BLT. IL 279. Br. 161, 
Fl, November-December. Not common. 


(105) B. Racemosa, Vern, 


{ mohkalain, 
\ paur (Gondi). 


PLB. TTL 279. Br. 161, 


(109) B. vauni. Vern, 
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¥F). April-May, the festoons of white flowers, hanging op, 
the have branches of the deciduous trees, being then’ 
anoticeable feature of these forests, The pods are 
roasted in the fire and the seeds then eaten. HLeaps of 
empty charred pods which have been thus treated 
are frequently met with, 


. . ‘ imi, 
(330) TaMaiinpua inpica. Vern. {ahaa (Gondi), 
F, B. I. IL. 273. Be. 163. 


Young foliage May and flowers about the same time; 
fruit ripens following March-April. Commonly ylant- 
ed. 


jhagaruaa 5 

(111) Cassia Fisruza. Vern. ea (Gondi.) 
kivwdra, J 

¥.B. EY. 263. Br. 164. 

Flower and young foliage May-June. The tree is 
then a beautifal spectacle with ihe dark red-brown 
and fresh green of the yonng leaves contrasting with 
the magnificent racomes of bight yellow flowers, 
Pods ripen cold seagon, but often remain on the trees 
as late as April. 4 

(112) ©, sopueaa, Vern. bara chakaora. 
etikol. 

FL BLT. UL, 262, 

Large undershrub. FI. rains ; fnit cold season, 

The dried stems are nsed for splitting stone by burning 
in quarries. 

(113) C. Towa, Vern. chakaora, 

FLB. LIL 263. 


Fl. rains; fruit cold season ; common weed of waste places, 


fe 


(444) ©. stampa. 
FBO L262. 
Common in gardens and avenues in Jubbulpore. 
Fl. rains. é 
(445) C, GLanca, 
F. BOL TL 265. 


Planted in gardens. 
(116) Mucona pruners, Vern. hiwdneh. 
FL BOT. IL 187, 
Fi. rains; frait November—~March. 
(417) Sanaca wxpsca,— 
FL BAT IL a7. Be. 166, 
Cultivated in gardens, Fil. March. 


(118) Mimosa aunicaviis. Vern, 1 


narisdup (Gondi.) 
F. B. 1. IL 291. Br, t72. rs 
Fh. in rains. 
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(119) Avsizzta oproatissima. Vern. { 


F.B. IL 299. Br. 175. 
Young foliage in April. Pods remain on the trees till 
April. Good clean poles are often seen in dry rocky 
situations rising above the general level of the low 
serubby growth around, 
gurdr. 
(120) A. pRockRa, Vern. {Brera (Gondi). 
F.B. L If. 299. Br. 175. 
Common near etreams. 
New foliage in April. Fruit cold season, pods remaining 
on trees till April. 
(121) A. LeBsex, Vern. stris, 
F. B. 1. IL, 298. Br. 176. 
Common in avenues and gardens. 
Fl. and young foliage April. Pods ripen cold season 
and remain on trees till April. 
(122) Acacta parnesrana. Vern. (oer hat 
F. B. I. II. 202., Br. 180, 
Fl, December—February ; cultivated near villages. 
(123) A, aRapica, Vern. bamura. 
F. B. 1, IL 293, Br, 180, 
On black cotton soil. Common in avenues, hedges and 
near tanks. Fl, in rains. Fruit ripens April-May. 
(124) A. rerrvaines, Vern. sa tra 
F, B. LIL. 295, Br. 185. 
Only found twice, in the teak aren on trap. 
(125) A. Lencorntoea. Vern. veonjha. 
FLB. LIL 294, Br. 184. 
Common on black cotton soil 
{126) A. catecnu. Vern. khair. 
F. B. 1. IL 295,, Br. 186- 
Fi. and young foliage May-June. 
(227) A. Casia, Vern. gurar, 
F. B. 1. LL. 297, Br. 189. 
FL April-May. Trait cold season. Is essentially a 
atrong climber, but can support itself in the open. 
It, together with the next species, forms a large pro- 
portion of the open, scrubby, thorny forest charac- 
teristic of the drier portions of the laterite and Vin- 
dhyan sandstone areas. In such situations, in the 
absence of other species on which to climb, the gurar 
is sometimes found standing alone and erect in the 
open and I have found a small erect tree of this 
species 15 ft. in height. 
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(128) A. pennaTa, Vern. ramna. 

F, B. LIL 2u7. Br. 189. 

Fl. rains; fruit cold season. 

With the last species, is very common on the Vindhyan 
sandstone and the laterite, It is at once distinguish 
ed from gurar by the fact that its leaves have an acid 
taste, its foliage is a paler and more yellowish-green 
in colour, and its pods are dark-straw-coloured, whereas 
those of gurdy are almost black. 

In this locality the climbing habit of this species is not 
very pronounced. Itis usnally a straggling shrub, 
or small erect tree. It is often found standing alone 
in the open, quite erect, and T have measured a emall 
tree of this description 18 ft. in height and 18 in. 
in gitth. The old bark is yery like that of shaix. 

(129) A. concrnna. 
F, B. I. IL 296. Br. 188. 
Fi, Mareh. The thick pods ripens December—February. 
In hedges near villages Not common, 


(130) Desmoptum GaNGuricom, 

F. B. 1. IL. 168. Br. 146. 

Under shrub of shady forests. 
(131) D. Laxtrloucm. 

F, BL. 1, 164, 

Undershrub of shady forests. 
(132) D PuLcneLLum. 

F. B. 1. IL. 162. Br. 145. 

Common in sai forests. 
(133) D, avuans. 

F. B. 1. 1. 174, Br. 146. 

In sad forests. Fruit cold season, 
(184) CkoraLakia Skuicea, Vern. bansan. 

F, B. 1. 73. 

Stout undershrub. Fine yellow flowers December-Janu- 


ary. 
(185) C. guncea, Vern. san. 

F. B. LIL 79, 

Widely cultivated. 
(136) Casanus iNpIcus. Vern, { 


F, B. I. IL. 217, 

Widely cultivated. An attempt was made a few years 
ago to propagnte lac on this plaut in the forest yil- 
lages of this Division, as is done in Assam. The seed 
lac was tied on the arkar plants in October-November, 
but although the insects swarmed out satisfactorily 
and began to form incrustations, they perished in all 
cases before the incrustations had become of any size, 


thur. 
arhar, 
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probably owing to the rapid liquefication of the 
tissues of the arhar shoots. 
(137) PsonaLea CoryLIvoLIa — 
F. BL. Tf, 108. 
An erect herbaceous plant of hedges, with firm branches, 
: FI. February. 
(138) TeRaMvus LaniaLis.— 
F. B, I. IL. 184. 
Slender climber. Fruit cold season. 
(139) Doticaos Lancas. Vern, sem. 
F. B. 1. IL. 209. 
Widely cultivated. Fl. cold season 
(140) Acysicarpos RuGosus. Var. Heyneanis. 
: F BL IL 159. 
Large herbaceons plant of waste places. 
(141) AryLosia CRassa. Vern, bunsem. 
F, B. L. IL 213. 
. Small twiner. FI. cold season. 
(142) Cyiista scaniosa.— 
F. B, 1. HL 219. 
FL. cold season. 
Rosacean. 
(143) Rosa invoLucrata.-— 
F.B. LIL 365, Br. 199. 
Cultivated in gardens. 
Fl. March. : 
(144) Extoworrya Jaronica. The Loquat. 7 
F. BL. UL. 372. 
Cultivated in gardens 
(145) Paunus persica. Vern, aru, 
The Peach. 
F. BL. 1. 313. Br, 191, 
Cultivated in gardens. 


. CoMBRETACEAR. 
(146) Comprerom ovatirotium. Vern. { 


F. B. 1. IL 458. 

A robust creeper, sometimes covering other trecs and 
shrobs, at others forming thickets by itself on the 
banks of streams and ravines. FI, April. Old leaves 
shed February-March before the. appearance of the 
flowers and turn red before falling. 

(147) Tesstnauia Benenica. Vern. bahera, 
, F. BL 1. IL. 445, Br. 222. 

Fl. April; fruit ripens cold season, Young foliage 
‘April-May. 

Good, straight, clean poles are often seen in low scrub 
jungle in dry, rocky situations. : 


huthisundan. 
dimaréola. 
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(148) T. cneputa, Vern. harra. 

F. B. 1 IL 446. Br, 223. 

Fl, and young foliage April. The young leaves are 
usually fally developed by the end of April, and 
the characteristic pale green harra foliage is then 
very noticeable in these forests when the majority 
of other trees are bare. 

This tree is commonly found on a yellow soil, which is 
believed to contain a good deal of iron and which may be 
found overlying trap, laterite, sandstone or even meta- 
morphic rocks, Probably the most characteristic harra 
areas are the open, park-like “ forests,” which cover 
the extensive plateaus, on the trap bills of the Mandla 
district, in this Division, The trees stand a consider- 
able distance apart and are of moderate height but 
with fine large crowns, fully developed on ail sides, 
which in a good year hear a “bumper” crop of 
myraholans, Frait ‘ripens October—December, ‘The 
young immature fruit which first falls is said to be 
used in medicine. 

(149) T, Arsona. Vern. bohe. 

¥, B. 1. Ih. 447, Br. 224, 

Common hy streams. In damp places never quite 
leafless, elsewhere leafless April-May, FI. Jane. 

Pee ere saj. 
(150) 'T. Tomewrosa, Vern. [ers Condi, 

F. BL iL. 447. Br. 224, 

Flowers and young foliage in June. 

Shows best’ growth om heavy soil, where it is often 
associated with Anogeissus lutifolia. The wood is 
here scarcely used, although formerly it is said to 
have been esteemed for building, ete. 


(161) Anogmssus Lavivotia, Vern. {ane (Gondi). 


awa. 

¥. B. LIL. 480, Br. 227. 

Young foliage May-June; old Jeaves dark red before 
being shed in February. 

Best growth on heavy soil, 

(152) A. Sexicea, Vern, hardhahi, 

Br. Indian Forester, Vol. XXV. p. 297. Fi. and young 
foliage March-April; frait’ May. Fairly common on 
the black soil and alluvial tracts in valleys, among the 
trap hills. Attains a considerable size, a tree measured 
by me, near the Narbada, having a girth of 1 ft. 
at chest height und a elean bole 25 ft. in height. 

(153) Quisquatis, invica. 
F. B. LIE. 459. Br. 220, 
Common in gardens. 
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MYRTACEAE. 
(154) Pstptwm Guava. Vern. bihi. 
F. B. I. IL, 468. Br, 232. 
Widely cultivated. 
(155) Evgenia Jampotana, Vern, jamun. 
F. B. I. IL 499. Br. 233, 
F). March-Apri], and leaves renewed at the same time. 
Fruit rains. 


jamnera. 
(156) E. Heyngana. Vern. 4 ut jamun. 


hatka janun, 
F. B. LI. 500. 
Young foliage March-April. 
FI. April-May. 
Common along water-courses and on river banks, where 
it is gregnrious. 
(157) Caneya anvores. Vern. kumhi. 
¥.B. LIL 511, Br. 236. 
Fl. and young foliage March-April. Young leaves 
at first purple. 


LyTAraces. 
(158) Wooprorpta FLorIBUNDA., Vern. { 


F. B. 1. If. 572. Br, 238. 
Flowers March ; used for dyeing. 
(159) Lawsonta ana. Vern, mendhi. 
F. B. I. U. 573. Br. 238, 
Commonly planted in hedges. 


dhawat. 
surtelé \Gondi). 


(160) LaGersraceMia PaRvi¥LoRA. Vern, (an 

F. B. I. If. 575. Br. 239. 

FL. and young foliage April-June, Fruit ripens cold 
season and remains on the tree, sometimes as 
late as April. Is not eaten hy cattle. Best growth 
on slopes and is very common on laterite. Coppices 
well; shoots 6 ft. in height were measured on the 13th 
June 1901 from stools cut on the 3rd March 1901. 

(161) L. 1xpica.— 

F. B. I. IL 575. Br. 240. 

Common in gardens, with pink, white and purple flowers. 
(162) Ponica aranatom. Vern. andr. 

F. B. 1. I. 581. Br. 241. 

Cultivated in gardens. 


Cucunrnrracer, 


(163) Momorpica cHakantis. Vern. karela. 
¥. BI. IL. 616. 
A common climber cultivated in villages. 
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Samypacnr, 
bheri. 
(164) Caspanra Tomentosa. Vern. 4banbhert. 
funrni. 


F, BT, 14.593, Br, 243. 3 
F). February-March. Fruit ripens May. 
(185) ©. Graveo.ens. Vern. girchi. 
F.B. LIL 592. Br. 243. 3 3 
An elegant small tree with somewhat pendulous branch- 
Jets, % 


DasstrLones. 
(166) Cantca papayas. Vern, papaya. 
F.B. £599, Br. 244, 3 
Cultivated in gardens, Fruit ripens April. 
Cactes. : 
(167) Oponna piceNi, Vern. { siophant. 


sunph phani. 
FL BL LIE 657. Br, 245, 
Common in hedges and near villagee. Run wild. 


Cornacer, 
(168) AvaNaiom Lamarcku. Vern, akal. 
F. BLE TL 741, Br. 250. 
Flowers April, when leafless: 


Repacem. 
(169) ANTROCEPHALUS CaDAMBA, Vern, k2dam. 
F, B.Y. TEL 23. Br. 261. 
Planted near villages and in avenues, 
kaime, 
(170) Srerseeyne Parvirotta. Vern. {isn 
mundi (Gondi). 
F.B, 1. TE 25. Br. 262, 
haldu, 
(171) Aviva coupirouia. Vern, Lavm, 


fe Gondi. 
F. B. LTE 24, Br. 263, pan: 


(172) Hystesopicryow excensua. Vern. { bikaruk, 


¥ BT. TUL 85. Br, 267. kpc 
Tait cold season; remaining h c 2 
< 3 g long on th 
turning yellow before being shed in Doren 
hil ; 
(173) Wanpvannes EXSERTA, Vornd: ee 


telinan, 


Teaves 


F. BT. IT. 37, Br. 
FI. March, meee: 


Common on broken ground near watercourses, 
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(174) Garvenia ToRGIDA. Vern. karhar, 
3 F.B. I. UI. 138. Br. 270. 
[ paphar. 
(175) G, Latironia, Vern. 5 papra. 
[paniabilo (Condi). 
F.B. 1 WI. 116. Br. 271. 
Flower and young foliage June. 
, bhirava. 
(176) Ranpta vniainosa. Vern. yy orgy 
F. BI. Uf 110. Br. 273. 
Common in sat forests. 
(77) R. pumerorum, Vern. mainhar. 
F. B, 1. TE, 110. Br. 273. 
Flowers June. Common in sal forests, 
(178) Ixona ranvirnona. Vern, kaw, 
FBT WL 142. Br. 275. 
FI. March-April; eweet scented ; fruit ripens May. 
(179) Hamivronis suaveolens. Vern. bhowarmél. 
F. B. 1. IIE. 197. Br, 278. 
Flowers November-December ; common in dry places, 
especially on trap. 


Composirz. 


(180) Vernonia Roxpuroan. 

F. B. I. Ub 232. 

Undershrub ; common in sal forests, 
(181) V. pivercens. Vern. mohti. 

¥. B. 1. HI. 234. - 

Common undershrub of shady forests, the long drooping 
leaves turning purplish-red before being shed, (Gre- 
garious. 

(182) Buumgs Jacquemontit, 

¥. BI. 1D. 263. 

Coarse shrubby herb. Fl. February, 
(183) Vicoa auricunata. 

F. B, I. IL. 297. 

Herbaceous weed of waste places. Fl, February. 
(184) Gontocauton GLankum, 

FB, 1. WL, 377, 

Large herbaceous weed of waste places. FI. Feb- 
ruary. 


PLUMBAGINER. 
(185) PLUMBAGO ZEYLANICA. 
F. B. I. IIL 480. 
Undersbrub of shady forests. Fl. February. 
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Myrstneag, 

i baibarang. 
baibirangan. 
dulduli. 

F. BOT. TIL 515, Br. 284, 

Fruit cold season. 


(186) Empinia Ronusra. Vern. 


Saporaces. 
(187) Bassta tarteoura. Vern. {rose 

F. BLT. IM. 544. Br. 289. 

Fl. Mareb-April. The young crimson-colonred leaves 
appear towards the end of April. In the north 
of the area there are considerable tracts, included 
in village lands, where the scattered mahua trees, 
with their magnificent crowns, remind one strongly 
of the oaks in an English park, The flower is of 
course a valuable commercial asset, and there are 
many open areas, included in the forests of this 
Division, which, if devoted to the formation of the 
mahua and harra “parks,” which are so often met 
with in village lands ontside the Reserves, would 
eventually prove the most valuable areas in the 
forests. "The reproach, which is sometimes brought 
against the Forest Department, of keeping good 
cultivable soil within the Reserves without making 
use of it, or obtaining any considerable revenue from 
it, would then also be impossible, 

(188) Mimusops HexaNpxa. Vern. khirns, 

F. BL HT. 549. Br. 291. 

Wild, but not commen near watercourses. Cultivated, 
(189) M. Eienai Vern, dho. sari. 

¥F. B. 1. TI, 448. Br, 293, 

Cultivated in gardens, 


EpEnace, 
(190) Diosryros vomeNnTosa. Vern. tend 
tumri (Gondi). 
F. B. I, TIL, 564. Br, 294, 
Young foliage April-May. 
D, 
(191) D, Mowrana Vern, paitian : 
F. B. 1. fl. 555. Br. 296. 
FI. April. 
OLmACcEA. 
(192) Scurenera swietentoies, Vern. ghinto 


mokha, 
F, B, I. IEE 604, Br, 308. 
fl. and young foliage May-June. 
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(193) Jasainom anpourscens. Vern, chambeli. 
F. BL. III. 594, Br. 311. 
A climber or erect shrub. Common. 
(194) J. pusesuens. 5 
F. BL. UI. 592, 
Cultivated in gardens, 
(195) J. GRanpirLoRuM. 
F. B. I, IIT. 603. 
Cultivated. 7 = 


(196) Nycvanries angox-Tristis, Vern. { 


F. B, 1, IIL 603., Br. 314 
Young foliage June. 
Common on laterite and coppices vigorously. 


stharu. é 
khivedvi. (Gondi). 


APUCYNACE A 
(197) Cantsa canaNnnas. Vern, rai kuronda. 

¥, B. I. IT. 630. Br. 380. 

Cultivated near villages, The flowers are sweet-scented 
and come out in March. Believed to be a cultivated 
form of the next species. 

(198) C. spinareM. Vern, kavonda. 

F. B. I. IED; 631. Br. 321. 

Exceedingly common, especially in the trap country 
and on black soil; the fresh green of the young 
leaves and the white stur-like, strong-seented Howers 
which appear in the beginning of the hot season, in 
March-April, affording at this season a pleasant 
contrast to the black rocks, dark soil, and dried 
up red and yellow grasses which then characterize 
the trap region. Fruit ripens cold season; has a 
delicious flavour and makes excellent tarts and 
jelly. 

(199) TARERNAMONTANA CORONARIA. 

¥F.B. LIE, 646, Br, 322. 

Common in gardens. 

(200) Piumerra acurirotia. Vern. champa. 

F. B. TIL 641. Br. 823. 


Common in gardens, 
(261) Wricrrta rincronia. ven { 


F. B, (. IID. 653. Br. 324, 

Fi. and young foliage April. The follicles remain 
on the trees through cold season and ripen and 
dehisce on the trees in April. Old leaves shed 
January-Febroury. The flowers and follicles of the 
local species agree with those of W. tinctoria, but the 
leaves are soft tomentose and reseinble those of W. 
tomentosa, 


dudhi. 
hajurdantu. 
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(202) Hovannmena anvipysentenica, Vern. dudhi, 
F. B, L TIL 644. Br. 326 a : 
Sweet-scented white fowers in May. Young foliage 
April-May. Fruit remains on treea through cold 
season di ‘iat 
(203) Tenyocakrus rxuTescens. Vern. { panaiieurg 
F. B. 1. TUL 689, Br. 327. 
Fl, cold season ; fruit February. 
(204) Nexium oborum. Vern. kaner. 
F. BL WL 635. Br. 328. 
Cultivated ; with pink and white flowers. 
(205) Taeveria nexitvorta, Vern. kaner, 
Commonly cultivated. 
(206) ALLamaNDA CaTHARTICA, 
Common in gardens. 
(207) Vinca noses. var, albiflora. 
Common in gardens, 


ASCLEPIADEAE, , 
dudht. 
(208) CryProLeris bUCcHaNaNt. Vern. fit. 
badisur ? 
F. BLT TV. 5. Br. 330, 
Fruit cold season. 


(209) CaLorsoris GiGantea. Vern. { 


FB. IV.17. Br. 381. 

Fresh flowers have a faint peculiar odour. Flowers pur= 
plish and occasionally white. Root of white variety 
used as a remedy for snake bite. 

akwud, 
(210) C. procera. Vern, wkaned: 
F. B. I. IV. 18, Br, 331, 
(211) Maxsbenta TeNacissina,— 

FL BL LIV. 35, Br. 333. 

FI. rains. 

(212) Dagmia exrenss. Vern. dadai. 

¥. BI. LV. 20. ee 

Fi, December, fruit’ Febroary. In hedges near 
villages. i 

(213) Heartoesmus tnorcus,— 
F.B, LIV. 8. 
Fl. September, Fruit. cold season. 


akand. 
akauwa, 


Logantscea: 
(214) Syuvonsos rorarorom. Vern. bhaia. 
ff. BLL IV. 90. Br. 317. 
In sul forests; not common, 
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(215) Bupocet astatica. Vern. chachera ? 

F. B. I. IV. 83. Br. 318. 

On banks of nalas and rivers. FI. January-Feb- 
ruary. 

BoraGiner, 
(216) Corpia myxa. Vern. rasalla. 

F. BLT. IV. 136, Br. 336. 

Not wild; planted in avenues and near villages. Fruit 
ripens June. 

(217) ©. Macizopit. Vern. dakgan. 

F. B. 1. FV. 189 Br. 337. 

Hi. March-April. Fruit ripens May-June. Coppices 
vigorously. I measured shoots 10 ft. in height 
on the 13th June 1901 from stools cut on the 3rd 
March 1901, 

(218) EAReTIa Lavis.— 

F. B. L. IV, 141. Br. 340. 

Old leaves shed January-February. Fl. January- 
Feburary. Young foliage April. Fruit ripens April- 
May. 

(219) E. vagvis vak FLORIBUNDA.— 
F.B. LIV. 141, Br. 340. 
Fl. February-March. 
(220) Riappta Lycio1pEs.— 
F. BOL IV. 145, Br. 341. 
Common in river beds. Fl. February. 
(221) C¥NoaLossuM LANCEOLATUM.— 
FB. TLV. 156. 
Small hedgerow shrub. 
(222) TricopEsMa ZEYLANICUM.— 
¥F. BLL. IV. 154, 
Coarse, tall herb. 
ConvoLVvULaces. 
(423) LeTrsoMia SETOSA.— 
F. B. 1. TV. 194. Br. 844 
FIL. November-December. 
(224) AnGyRiia SPRCIOSA.— 

F. B. 1. IV, 185. Br. 343. 

Common in gardens. 

(225) Pokana panicunara. Vern. senga. 
F.B. LIV, 222. Br. 842. 
F1. November-December, : 
(226) Cuscvta RerLexa. Vern, amarbel. 

FB, TTY, 225, 

Fl. December-January. 4 
(227) IvoMara roRPETHUM. — 

F. BI. IV. 212. 7 
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(228) I. quamoctit.— 

F.B. LIV. 199. 

Cultivated in gardens and near villages. Very handsome 
with its red flowers and dark-green narrow linear 
leaflets. 

(229) I. neperacea.— 

F, B. 1. 1V, 199, 

Commonly cultivated in villages. 
(230) T. coccina.— 

F. B. LIV. 199, 

Commonly cultivated in villeges; with showy dark-red 
flowers. 

(231) ZL septania.— 
F. B. 1. IV. 209. 
In hedges; white flowers, December. 
(232) I. nona-nox. The Moon Flower. 
F, B. 1. IV. 197. 
In gardens. 
(233) Rives HyPocRaTERIFORMIS. 
FL B. LIV. 184. 
(234) ConvoLvuLus akvensis,— 
¥. B. 1. 1V, 219, 
Common in fields. 


So. anacer, 
(235) Datura rasruosa. Vern. datura. 
F. B. I. IV, 242. 
Fi. red; waste places near villages. 
(236) D. Srramonium. Vern. datura. 
F. B. 1, IV. 242. 
41, white. Waste places near villages. 
(287) Sotanc xanrnocakrum. Vern. badkoia. 
F. BL 1. IV. 236, 
Common straggling weed. 
: a banbhata. 
(258) 8. MELONGENa, Vern. (rarhett 
F. BLT. IV. 235. 
In_ waste places near villages, probably as an escape. 
Fruit globose yellow. 
(239) Wirnasta soMNIFERa. 
F. B. 1. TV. 239, 
Small hedgerow shrub, 
Fl. March. 


ScropavLanines, 
(240) Censia conomanpeLiana. 
F. B. LIV. 251. 


Stout, herbaceous plant of hedgerows, Yellow flowers 
February. 
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: BiGNontaceé. 

(241) MILLINGTONIA HORTENSI8. 

F. B. I, IV. 377, Br. 347, . 

Common in gardens and avenues, Fl, end of rains. 

Does not here form fruit; young foliage April-May. 

(242) STEREOSPERMUM XYLOCARTUM. Vern, vee Havel 
F. B, 1. IV. 383. Br. 349. 
Common in trap area. 
FI. April-May. 


paral. 
(243) SrEREOSPERMUM SUAVEOLENS Vern, + pandri, 


jaimangal. 

F. B. I. IV 382. Br. 351. 

Fl. April-May; young foliage appears at same time. 
Fruit remains on tree through cold season and ripens 
April. 

Common in eal forest, but also found in teak’ area on 
trap. 


(244) Doicnanprone racecars, Vern. { 


F. B. I, IV, 380, Br. 350. 
Flowers April-May; young foliage at same time. 
Fruit cold season, 


(245) ORoxyLuM inpicus. Vern, 


F. B. I, IV. 378. Br. 347, 

Planted near villages, in north of area, by Basores, who 
use the seeds for making hats and umbrellas. Fruit’ 
tipens January-March. 

(246; BiGNonia VENUSTA. 

Common in gardens, 

Fl. March-April. 

(247) TEcoMa sTANs. 
Common in gardens. 


dudga. 
mersing. 


aumparal, 
zona. 


PEDALINEA. 
(248) SraamoM INvICUM. Vern. tél. 
F. BLT. TY. 386. 
Commonly cultivated. 


ACANTHACES, 
(249) Apnatopa vasica. Vern, rusa. 
F. B. T. IV. 540, 
Gregarious in waste places near villages, especially in 
shady localities, . us 
(250) Srrogi.aNTARS AURICULATUS. 
F. BLT. TV. 453. 
FI. cold season, 
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(251) DagpaLaCaNrHUs PURPURASCENS. 
FB. LIV, 420, 
Undershrub of sbady places. 
FI, cold season. 


(252) PuvaLipium BARLERIOIDES, Vern. 


F. BLL IV. 416. : 

Fi. January-February and hot season. Coimmon in 
sandy places, often with Vitex Neguado. Bark ex- 
foliating in long papery strips. 

(253) Bievianis poxRBAaYLEFOLIA, 

FP. BL LV, 478. 

Fi. February; small undersbrub with weak scrambling 
stems, 

(251) Hyauorniva spinosa. Vern. tat katara. 

F. B. 1. LV. 408. : 

Small, spinescent, undershrub, gregarious in damp 
ditches, near tanks and such places. Has handsome 
blue flowers aud is greedily eaten by camels. 

(255) Bakcrrts cxisrara, 

F.B. LIV, 488, 

Smal} undershrub of shady forests. 
(256) B, Prioxrris. 

F, B. LTV, 482. 

tn shady places near villages, 
(257) B, cupucina. 

F.B. LIV, 482, 

Tn gardens, 


bunbunt ? 
kateuviya? 


VERBENACES. 


(258) Tkcrona Gkanpis, | Vern, {Fond 


The teak tree. 

FB. LIV, 570, Br. 354. 

Young leaves appear end of May in damp places, but 
full foliage not developed autil June-July. 

Stools cuton the 3rd March 1901 had sent out coppice 
shoots 2 ft. in height by 13th June 901, although 
the teak trees in the surrounding forests were atitl 
quite bare of leaves. Coppice shoots three years 
old and 18 ft, high have been measured locally. 

(259) CLeropenpuon FHLoMoIDEs. Vern. khirnd. 

F. B. I. IV, 590. 

Small tree, occasionally met with near villages. 
(260) C, Inrorrunarom. 

HB, 1 TV. 594, Br. 363. 

Gregarious iu shady places. 

FI. March. 
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(261) C, SERRATUM— 

F. B. 1. FV. 592. Br, 364. 
(262) C, SirtonantHus. 

¥. B. 1. IV. 595. Br. 364, 

Fairly common in Ledges, in black cotton soil. 
(263) HoLMsk10LDEA SANGUINEA ~ 

F. 


. B. I. IV. 596. 
Only found once; undoubtedly wild; cultivated near 
villages. 
khumer. 


(264) Gaetina agvorea. Verte) pharei, 


F, B. 1 1V, 581, IV. Br. 364. 

Young foliage April-May. 

FI. March-April. 

Fruit ripens May-June, and is eaten by Gonds. 


(265) Virex xeaunpo. Vern, ningort. 


nengur. 
F. B. 1. IV. 83. Br. 369. 
Young foliage March-April. 
(266) Prenna LaTivoLta Var. Muoxonata. Vern. Kota khursé. 
F. B. I. IV. 578, Br. 366. 
Fl, July. Fruit October-November, Leaves have a 
strong unpleasant smell and fresh-felled wood exudes 
a green-coloured sap. Common on trap. 
9 in 2 karands. 
(267) P. sarbata, Vern. (ioe khuvei. 
F. B. I. IV, 579. Br. 367. 
Large shrub or small tree. 
Fairly common in trap area. 


(268) Dunanta PLUMIERI. Common 
F. B. 1 IV. 560. in 
(269) Perraga STAPELIA. gardens. 


(270) Lantana caMaka. 
F. B. 1. IV, 562. 
Cultivated and run wild. 


(271) StacayTanPHeta INDICA— 
FB. LIV. 504. 
Small shrub in gardens. 


Lantataz, 
(272) Pogostemon PLUCTRaNTHOIDES. Vern. { 
F. B, 1. IV. 682. 


FI. January-February. A gregarions shrub of shady 
places with a strong smell like that of black currants. 


(273) LavaxpuLa BURMANNI— 
F. B. LIV, 631. 
Small undershrub of dry forests. Common on trap. 


kora. 
banlengor. 


THE FOREST FLOWA OF JUBBULPORE. 587 


(274) AnssomELES ovata, 

F, B. LIV. 672~ 

Tall branching herbaceous plant, the tal) stems with 
dry fruit heads and the old leaves, which have then 
become red, being a noticeable feature of the hedge- 
rows in the cold season. 

(278) Leonotis NEPETAFOLIS— 

F, BLL IV. 691. 

Coarse, herbaceous plant of waste places near villages. 
Attaining a height of 6 ft. and very noticeable with 
its globose heads of red flowers, 

(276) Sasvia PLEREIA— 
F. B. I. IV. 658. 
Small shrub of hedgerows. 
(277) 8. srLenpens. 
Small shrub, common in gardens. 


AMAKANTACER, 
(278) AMRDA LANATA. . 
F. B. I. IV. 728. 
(279) AManantus srinosns,— 
BB. IV, 718, 
Herbaceous plant of waste places, with hollow hard 
stems. 
(280) AcHYnanties ASPERA— 
FB. L TY. 730, 
Tall coarse herbaceous plant, common weed, 


NycTaGInez, 
(281) BosGainvitLea GLapRa— 
Common in gardens. 


CHeNoroplaces. 
(282) Baseuta supra. 
F. BI. ¥, 20, 
Succulent, strong-smelling twiner. 
PIPERACEX. 
(283) Pirke pure. Vern. pan. 
F. BOL V. 85. 
Commonly cultivated. 
Lavringa. 
(284) Lirsoga sepwena. Vern. maida. 
V. BLT. V. 158, Br. 379. (Fetvanthera laurifolia.) 
Not common. 
(285) L. sepirgra. Var. glabraria. 
FORE V. 159. 
PRoTEaces, 
(286) GREVILLEA xHoBUSTa. 
Cultivated. 
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LORANTHACES.. 
(287) Viscum articuLatum. Vern. bénda. 
F. B. I. V. 226. Br, 293. 
(283) Lorantnus LonairLorus. Vern. banda. 
F.B. LV. 214. Br. 397. 
FI. cold season. 


FEUPHORRIACEA. 
(289) Eurgornia niveiia. Vern, thuhar. 
F.B, L. V. 255. Br, 439. 
Branches withont ribs. Wild in dry rocky places, 
common on Vindhyan sandstone. 
(290) E. neruronia. Vern. thahar, 
FB. LV. 255, Br. 439. 
Branches ribbed. Planted in fences. 


(291) E. rirveatu. Vern. thehar, 
PF. BI. V. 254. Br. 439. 
Run wild near villages, 
(292) E. rutcnernima, (Poinsettia)— 
Br. 439. 
Common in gardens. 
(293) E. HereRopAYLia. 
Common in gardens, 
chandaryjat. 


(294) JaTRopoa CURCAS. Vern. | Baranite: 


FBT. Y. 383., Rr, 442, 
Common in village fences. 
(295) Maxiosvs Patiirprnensis. Vern. rora. 
F, BTV. 442, Br. 444, 
In damp places, near nalas and streams. 
(296) Homonota xiranta, Vern, surra, 
F. BLT. V. 485. Br. 446. 
In rocky river beds. 
(297) Rictnus communis. Vern. arand. 
B, 3. V. 457. Br. 445. 
Commonly cultivated. 
298) Anripusma planprcm, Vern. ee 
F. B. 1. V. 361. Br. 447, 
(299) Brinerta nerrsa. Vern. Zasai. 
F. B, I. ¥. 268. Br. 449, 
(300) GLocuspIon veLnrinuM.— 
F. BLL V. 322, Be. 452 (Phyllanthus nepulensia), 
Small tree; fl, April. 
(301) PayLianraus reticuLatus, Vern, mukhru. 
PLB. TV. 288. Br, 463, 
Large shrub, in hedges in ‘open country, Fl, 
February-March. Twigs need as tooth-brushes. 
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aunia, 

aunra. 

ate }(Gondi), 
F, B. I. V. 289., Br. 454. 

Fl. and young foliage April. 


(302) P. emprica. Vern. 


strkin. 
(303) FLurcaga microcarpa. Vern. (etre. 
chivegori. 
F. B. 1. V. 388, Br, 455 (Securinega obovatu), 
304) BatiosresMum axittare. Vern. hansia da/ar. 


F.B.I,V. 461. 
Smali shrub of waste places; stems a remedy 
toothache. : : ; 
(805) PebiLanraus trttyMaLowes. Vern, dete 
F, BLL V. 239, 


Succulent shrub, planted in hedges. 
(306) Crkozornona PLicata. 

F. B. I. V, 409. 
(807) ACsLYPHA MARGINATA. 

Common in gardens. 


Urnticacea. 
(308) Mokus Laxvicata, Vern. tit, $ 
F. B. 1. ¥, 492 Br 409, 
Commonly cultivated for its fruit. 
(309) Ficts sexcatensis, Vern. bar. 
F BLT. Y. 499 Br 412, 
Young foliage April. 
(810) F romenrosa. Vern. chitétar. 
F. BT. V. S01, Br. 414. 
(311) Foispecronta, Vern. pater, 
FF. BLL V. 515. Br. 414, ite 
Receptacles are shortly peduncled. 
7 ti pal. 
(312) F. Reniciosa. Vern, {Br CGonai). 
F, B. 1. V. 513. Br. 415, 
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Young foliage April. Fruit cold season and again 


February-March, 
(313) F. paumata. 
F. B. 1. V. 580 Br. 419 (Ficus virgata). 
(314) F, canica. Vern. anjir, 
Br. 418. 
Cultivated in gardens. 
{ timar. 
(315) F. Gurommrara, Vern, Jgilar. 
tote (Gondi). 
F. RT. V. 535, Br. 422. 
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Common near streams. 

Young foliage April. 
(316) F. spina, Vern. £at-#mar, 

F, B.1. V. 522. Br. 423. 

Usually a shrub, rarely a emall tree. 
(317) F. ausroga, Vern, majni, 

F. B. LV. 496. Br. 420. (Ficus parasitica.) 
(818) Fi scasnens. Vern. pakar, 

F. B. LV. 526. Br. 421, 

Tn general appearance very like a small P. infectoria, 
and the vernacular name is consequently the same 
for both species. 

(319) Aurocarpus inTeGuIFoLia. Vern, kathar. 

F.B. I. V. 541. Br. 425. 

Cultivated, 

(820) A. Lakoocea. Vern. barhar. 
F. BI. YV, 543. Br. 426 


Cultivated. 
andia, 
(321) Tauma rottrornta. Vern. 4 majni. 
jilmili? 


F. B. L. V. 484. Br. 430 (Sponia potitoria). 

Fi. July. Fruit cold season, Comes up rapidly on 
freshly broken ground, in the forest, e.g. on road 
embankments, sides of cuttings, ete. 

‘ 7, andia. 

(822) T. ontentauis. Vern) 7 
F. B. 1. V. 484. Br, 430 (Sponia orientalis). 
Not common, 

(323) HoLoprets ireariroria. Vern. ehirhdl. 
F. BL. V. 481. Br. 481, (Ulmus inteyrifoléa.) 
F). February. Fruit: March-April. 

(324) CELTIS TETRANDRs.— 

FB. T, 482. Br. 429. 

Fairly common on the banks of streams in the trap 
copntry, Flowers and young foliage appear February- 
March, at which season the heantiful rich green of 
the young leaves makes this species very noticeable. 

(326) Srrentus aspen. Vern. majnt. 

F, B. I. VY. 489. Br. 410. 

(326) Cannanis sativa. Vern. bhang. 

The hemp. 

¥, B. I. V. 487. 

Cultivated. 


Casuanines. 
(327 Casuania rquisutirotta, Vern, surra. 
F. BI. V. 598. Br. 455, 
Cultivated in gardens. 
FI, February-March. 
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SAL icine, 
(328) Satix TeTaasPerma, Vern. bainsa, 
FB. Y. 626, Br. 462. 
Loeally gregarious along rivers, 
CoNiFERaA. 
(829) Tusa ORIENTALIS. 
F. BLY. 644 Br. 634. 
Tn gardens. 
ScrraMInea. 
(830) Cuncema Lonca. Vern. haldi. 
KF, B, LVL 2t4, 
Cultivated. 
(331) Musa saprentum. Vern. kela. 
F, B. L VI 262, 
Cultivated. 
AMARYLLIDEA. 
(832) AGAVE AMERICANA, 
F. B. LVI. 277. 
Cultivated in fences. 
Dioscorkacez. 
(333) Drosconma sativa. Vern. agita. 
F. B.L VI. 29. 
Fi. rains, and in foliage only at this season; dry fruit 
remaining on plant during cold season. 
(334) D. penrarayiia. Vern. baichandé. 
FB. I. VI. 2389. 
In leaf and flower during rains. 


Liraceas, 
(335) GLORIOsA SUPERBA. 
F. B. L. VI. 358, 
Fairly common. The beautiful red and golden flowers 
in rains, 
(336) Asparagus RaCeMosus. Vern. ectaor. 
F. B. 1. VI. 316. 


(337) Samtax mackopayLia, Vern. raémdatin. 
F. BL VE 310, 
Common ; stems are used as tooth-brushes. 

PaLME&, 

(388) Borassvs FLABELLIFER. Vern. tir. 
F. BI. VI. 482, Br, 544, 
Occasionally cultivated. 

(339) Angoa caTECHU. Vern. suparé. 
F. B. I. VI. 405. Br. 551, 
Occasionally cultivated. 

(340) CaryoTa URENS. 
F. BL Vi 422. 
Oceasionally cultivated. 
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(341) Paasnex svivesrris, Vern. khajiri. 


F.B. LVI 425 Br. 554 
Widely cultivated and in places run wild. 


(842) BP acavLis Vern, chind. 


¥. B. LVI 426, Br. 555. 
Fl. April, The tender white peduncle is pulled 


out of the ground and eaten. It has a sweet taste, 
The tufts of handsome, broad, linear, lanceolate entire 
leaves often borne by this plat are very characteristic, 


There are two forms locally recognised, viz., (1) kuch 


chind with a large bulbous rootstock used as a brush 
for polishing metal ornaments, and (2) buru chind 
with no bulbous rootstock. The leaves of (1) are 
more rigid than of (2). As yet I have not been able 
to get complete specimens of both forms, but 
hope to do so. 


Panpane&®. 


(343) Panpanug Fascicutanis. Vern, keora, 
EF. 


BT. VI. 485. 


FI. rains, 


GuEMINES, 


(344) Bamuusa Akunpinacea, Vern. hultang bane. 
KF 


Bf, VOL 395. Br. 564. 


Cultivated ; not wild in this area, 


bana. 


(345) DevoxocaLamos sraicrus. Vern. juhadur. sted a 
| Gonai. 


wuddur, 


F. B. J, VII, 404. Br. 589. 
Young leaves April-May. 


(346) SacoHannat ovvicivakuM Vern. ganna, 


F. B. i, VIL 118, 
Cultivated. 
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An Experiment in Polling and Logging. 

On Jooking up an old diary of two years ago I find the 
details of an experiment in tree felling which L made whilst on 
the hill section of the Assam-Bengal Railway. The experiment 
was made for my own purposes, but I think the results Inay 
prove of interest to some Forest Officers, and I therefore send you 
details of the experiment. 

Tu connection with my work on the Railway T was doing a 
large amount of timber felling and conversion for bridge timbers, 
sleepers, and woodwork for the constraction of stations, quarters, 
etc. Amongst a very large and mixed labour force working on 
the Railway I had Nepalese, Panjabi und Bengali (Syiheti) sawyers, 
‘These latter men could not be induced to enter the Jungle and con- 
vert the trees on the spot, but would only work when the logs 
were drawa out into depots near the line. The experiment of 
which I write was the felling and dividing into logs of the 
tree known as nagesar (Mesua ferrea), one of the hardest woods 
known, I had no difficulty in’selecling a number of trees grow- 
ing within a comparatively small space and averaging about 
45 feet in the hole, though some were a good deal longer. The 
men to be employed on the work wete divided into pairs, as 
follows :—- 

Ist pair, Punjabi Sikhs of the Tarkhan class. 

2nd pair, Punjabis, one Sikh and one Mussalinan, both of the 
Yarkhan class. 

Sed pair, Kukis (one of the jungle Hill tribes of Assam). 

The trees were selected and measured carefully by myself, 
and the time taken from the first stroke of the ase until the 
hole of the tree touched the ground. Tue date was the 
9th Octoner 1902, 


Gied of | time | Number | ia, 
employed, | Maplemonts | Gee ats | taten to | cf logs |, Titme 
Monemployed. usvil, from [Felt tree, convert. | ken to 
ground, ed, "e 
AM. Pat 

Ast pair (Punjabi | Axe and saw. | 6 a | ty to 18 
Sikhs), in 8 cute, 

Qnd pair (Punjabi] bo, 3 10” | 910 4 9-00 
Bikh and Mussal- to findeuts| “to 
man). 9-00 12-20 

Brd pair(Kukis). | Cutting uses | 6° 95 40 10 2 110 to 12.30 


only. 


] ind Sule] 

A second tree was felled by each pair between 1 and 3 pm, 
one log only being eut by each’ pair from the thick end of tha 
tree within this period.” The first pair were given a tree of 7" 14% 
girth, the other two pairs one of @ girth apiece. 
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The first pair of men used axes of Punjabi pattern, and also 
made considerable use of the Punjabi hand saw in both felling 
and cross-cutting, but most of the latter was done with an 
M-toothed donble-handed eross-ent suw. 

The second pair used American felling axes, and did not 
make much use of the saw in felling. They also used an 
M-toothed saw in cross-cutting, 

The third pair used thoir own axes (very narrow in the blade 
and light) for felling and also for logging the tree, as they were 
unable to use the saw, never having worked with it. 

The men were of course worked under pressure, as I had 
offered a substantial prize to the best pair. This prize was 
awarded to the second pair. 


Joaraun, Pusan. M. HH. Locay, 
2nd October 1904. Resident Engineer, 
Southern Punjab Railway Extension. 


UI.-OFFICIAL PAPERS & INTELLIGENCE, 


Tho Distribution of Seod. 

The following extract, puragraphe 65-67, From the report of the 
Director, Departient of Land Records and Agriculture, 
Uniled Provinces of Agra and Oudh, for the year 1901-02, 
is of considerable interest :— 

The work of the department falls into two divisions reash sale 
of seeds at Cawnpore, the issues including such forsign staples 
are are asked for, as well as the hest local varieties ; and 
issue of seeds on loan to cultivators from various depots, From 
Cawnpore 89 kinds of seed were issned, abont 336 maunds in all 
being disposed of. ‘The varieties most in demand were Mnza(far- 
Hagar wheat, Cape oats, and Jaunpur maize. ‘The demand for 
Canadian oats, acclimatised cotton, inga dulcis, peas and rape 
was in excess of the available supply. 

Seed depdts were at_work during the year in Partabgarh, 
Aligarh, Meerut, Mohanlalganj, Beti, Sultanpur and Amethi. "Pho 
first three are managed aud financed directly by the Department: 
those at Mohanlalganj and Beti are managed by the Court of 
Wards with departmental assistance : those at Sultanpur and 
Amethi are managed by the department but financed by the 
district board. In addition to these centres, operations have 
started in Fyzabad, where the Deputy Commissioner has devoted 
some funds at credit of the agricultural show to the same purpose, 

The scheme of operations ut those various centres is uniform : 
clean, sound seed jis issued to cultivators, who return the produce 
at harvest time plus 25 per ceut. ‘The receipts are carefully 
cleaned and picked, all inferior seed being sold and the balance 
kept for issue in the next year. When operations started in 
Partabgarh I tried to work through the landholders, but their 
interest in the matter was short lived, and direct dealing with the 
cultivators Js proving far more satisfactory. ‘The work done 
during the year may be summarised as follows. ‘The issues from 
the depots controlled by the Department were 756 maunds, of 
which 534 mauuds were Muzatfarnager wheat. The Mohanlalganj 
depot issued 217 maunds, consisting of wheat and oats, and that 
at Beti 621 maunds, mostly wheat.” The depots at Saltanpur and 
Amethi issued 444 maunds of wheat and a smal) quantity of 
maize, The total issues thus amounted to over two thousand 
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maunds. There was practically no loss in recovery, and issues for 
the current rabi are ona considerably increased seale, while arrange- 
ments are heing made to procure stocks of kharif seeds for which 
a demand has arisen, The work is carried on at small profit, 
which is devoted to extending operations : it does not at»present 
admit of reducing the rate of interest. The keenest desire for 
seed continues to be manifested in the neighhourhood of Amethi, 
where the cultivators crowded to the railway station to await 
the arrival of the imported seed; bnt in other localities also the 
services of the Department are cordially welcomed. 


The Timbers of Commorce. 
By Hexsurr Srone, F. 1. S., F. R. C, 1. 


The material for this book was collected by the author, not 
with a view to publication, but as necessity arose during the 
conduct of a business in which many different kinds of woods 
were used and much difficulty was often experienced in distin- 
guishing one wood from another. 

The book describes all woods met with on the British 
market and many others which have been sent from the Colonies 
as being useful and abundant and likely some day to be of 
commercial importance. The number of timbers described is 247 
and each genus in the descriptive part of the book is represented 
by a photo-inicrograph, ‘These photo-micrographs, of which the 
book contains over 180, are really excellent and are designed to 
show the appearance of a transverse section of the wood as seen 
through an ordinary hand lens magnifying to about three 
times the actual size. The impressions are beautifully distinct 
and are capable in many instances of giving, apart from the 
letterpress, a safe clue to the identification of the wood. 

The description given of each wood comprises the natural 
order, the synonyms and alternative names, the source of supply, 
the physical characters, uses, colour and the anatomical 
characters on transverse, radial and tangential sections. 

Were all this information correct the book would serve its 
purpose and be of the greatest use to those who have to handle 
various sorts of foreign timbers. A cursory perusal of the 
descriptions of some of the Indinn woods, however, has given 
rise to very grave doubts as to whether many of the descriptions 
are sufficiently correct to be of any use. 

Perhaps the best known timber in Northern India is deodar, 
and yet Mr. Stone appears never to have come in contact with 
it, as the only allusion to deodar in the whole hook is in the 
description of Tascus baccata, where mention is made that the 
Yew is called deodar in some parts of the Himalayas. 
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Again, Padouk is said to be Pterocarpus indicus with a 
synonym Pterocarpus dalbergioides. It has leng been known 
thal tbey are different species aud the timbers have quite dif 
ferent properties and characteristics, so much so that the Orduance 
Department will accept the one and not the other. ‘The Vadouk 
exported from the Andamans is F. dalbergioides, and this is the 
one which a person engaged inthe home timber trade is most 
likely to come across. 

“Camwood ur Barwood is said to be very similar to Fast 
Indian Sandal-wood. As Camwood is used as a dye-wood, is 
reddish-orange in colour and gives a claret-coloured solution, it 
cannot be very like Sandal-wood, although it may very closely 
resemble Red Sanders, which is Pterocarpus suutalinus and not 
P. santalinoides. 

Margosa or Margose, ns it is called by Mr. Stone, is Melia 
indica, and quite a different tree from M. azadirachta, Even 
the description of teak is open to objection. Under physical 
characters it is snid, “smell characteristic and powerful, like old 
shoe-leather, very offensive when being worked.” Hardly a good 
deseription of the characteristic odour of teak. Anamalais teak 
is said to be known in the timber trade as ‘stinking teak,” but 
this must be only a relic of former days, as Anaimalais teak was 
allcut out long ago and probably not a single stick has 
reached Europe during the last quarter of a century. 

These are only a few instances of the inaccuracy of some of 
the information given in a book which, had it been trustworthy, 
would Lave been as welcome as it was required. 


VrSHIKAR AND TRAVEL. 


The Indian Pheasants and their Allies, 
By F, Fins, B.A. F. Z. 8. 
(Concluded ) 
CHAPTER X. 
THE BULTON- QUAILS AND MEGAPODE. 

I have already, in the beginning of the last chapter, drawn 
attention to the fact that the Button-Quails or Hemipodes do 
not belong to the Phasianider at all, not being true quails, and 
have pointed out their externa) differences from the latter. To 
briefly summarise the most striking of these differences again, 
I may mention that the Indian Button-Quails have no hind toe, 
and have, in life, distinctly yellowish white eyes, which give 
them a very different expression. In general Labits they resemble 
the true quails, but the males are always smaller than the 
females, and are altogether the inferior sex, sitting on the eggs 
and taking care of the young, while the bens are bold und 
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pugnacious, fighting like the males of the true quails, and not at 
all domestically inclined. The Button-Quaila can hardly be 
seriously regarded as objects of sport, but they are good to eat, and 
probably uacful ina humble way as insect-destroyers, as they 
ean attacl proportionately larger insects than the true quails, 
owing to their larger bills. 

Three very distinct species are found with us, easily distin- 
guishable by the colour of their legs; but one of these has two 
sub-species or local races, so that five are usually reckoned. All 
Button-Quails, it may be added, do well in confinement, most 
becoming very tame; they are all well worth taking home, ag 
they are seldom procurable iu Europe alive. 

Tae Bius-LeGarp Butron-Quate. 

Purniz, pugnaz Blanford, Yaun, Brit. Ind., Birds, Volume 
TV, p. 1). Native nates :—Grlu, Rundle, Sabud-guudru. 
Hindi; Koladu (male), Pured (female). eagu; Aukddeh (male); 
Kurungkadeh (female). Tamil; Durwe, Ratnagiri; Kére-haki, 
Kanarese in Mysore; Pimok, Lepcha; Ngon, Burmese. This 
bird is often called the “ Bustard-quail” in books, but the uame 
is distinctly misleading, as this species is as unlike a bustard 
as are the rest, 

The general colouring of the male of this species above is a 
complicated mixture of brown, black, and white, more reddish 
in some specimens than in others; below, it is buff, with a 
whitish throat and black bars across the breast. In the female 
the throat is black, and the middle of the breast black also to a 
greater or less extent. Young birds have black spots on the 
breast instead of bars. 

The bill and legs in this species are blue-grey, which, with 
the barred breast, conspicuously distinguish it. 

The cock is six inches long, with a wing of about threa 
inches; the hen about half an inch longer, with a noticeably 
stronger bill. In captivity I have seen her eat, whole, butterflies 
two inches across. 

This bird is found ail over the Empire except in the higher 
parts of the hilly and in Sind and the Punjab; it avoids deserts 
and heavy forest; out of India it ranges east to China and 
Formosa,” It usually breeds in the rainy season, sometimes 
simply laying in a hollow, and sometimes making a domed nest. 
The eggs are usually four, greyish with reddish and brown 
markings, and nearly an inch long. ‘The variation of colour in 
this bird follows the climate it inhabits, the darkest and greyest 
specimens coming from districts where there is a heavy rainfall ; 
these individuals evidently having a constitution more suited 
for resisting damp. It is, of course, possible that a damp climate 
may have a direct effect on the plumage, but this could only be 
established by keeping the reddish specimens from a dry tract in 
an open-air aviary in a damp district, and observing if they 
moulted out greyer. 
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Toe Yeriow-Leacen Borros-Qualn, ? 

Turniz tanki, Blanford, Faun. Brit. Ind., Birds, Volume IV, 

. 153, 
2 Native names:—Lowa, Lowa-butai. Ilindi; Pedda daba- 
gundiu. This is about the same size as the last species, but 
is lesa speckled above and more inclined to a plain drab ; 
moreover at certain seasons, the hens have a chestnut half-collar 
at theback of the neck, The underparts are buff without bars, 
pnt with black spots at the sides of the breast. Young birds 
are redder and more speckled above. The bill and lege are 
bright yellow, with a black streak along the ridge of the bill 
in males, 

This bird is found all over India, including Sind, but does 
not usually range above 4,000 feet in the hills. In April 1898, 
however, Mr. Goldstein, the Chemist at the Chowrasta in Dar- 
jeeling, showed mea live specimen he had captured there under 
very peculiar cireumstances: it was flying round and round a 
Jamp where he used to catch moths, and he caught it in a 
butterfly-net. 

Its breeding time ia in July and August in Upper India, but 
in Mysore about April, and its eggs are of a similar type to those 
of the last species. Mr, D, Seth-Smith haa bred it in England, 
and finds the incubation-period to be only twelve days, whereas 
the equally small Painted Quail takes three weeks, The hen 
Button-quai} is so masculine in her character that during 
courtship she gives her mate any tit-bit she may obtain, just 
aa the common cock and some others of the true game-birde do 
with their females{ Moreover, she does not care at all for her 
young, but eats the food they dught to have. 

Tt was Mr. Seth-Smith who found out that the chestnut 
collar of the female was merely her full dress, whereas students 
of skins had considered it a sign of age—a fact which shows the 
importance of the study of living birds, even if they have to be 
kept in captivity. j 

‘Fae Boumesr YELLOW-LYGGED Burron-QuatL- 

Turnia blavfordi, Blanford, Faun, Brit, Ind., Birds, Vol. 
IV, p. 156. 

Native name :—Ngon, Burmese. 

This is hardly a distinct species, but merely a large local 
race of the last one, the females being seven inches long as against 
the six and a half inches of the Indian specimens. The plumage, 
however, is distingnishable in adult specimens by the greater 
amount of black barring on the back. This species ranges from 
Assam and Chittagong to China; of conrse extending through 
Burma, * 

Tae Nicoman YeiLow-Lecarp Buttrox-Quatt, 

Turnia albiventris, Blunford, Faun. Brit, Ind., Birds, Vok 

IV, p. 154. 
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This is another local race of Turnic tariki, not exceeding 
it in size, but more mottled with black and reddish on the 
back in adults, and with the female's collar of a darker chestnut. 
It is confined to the Andamans and Nicobars, and rare in the 
former group of islands, Species” like this and the last 
are really better distinguished by the American system of “ trino- 
mials” so as to atand as Turn’z tanki blanfordé, and T. tanki 
albiventris. While it would hardly do to ignore them, 1 think it is 
rather absurd to give them full specific rank. 5 


Tue Waire-Leacep on LarrrLe Burron-qualLs. 

Tuvniz duseumtert, Blanford, Faun. Brit. Ind., Birds, Vol. 
1V, p. 152. 

Native names:—G@hinwa lowa, Chota lawa, Dabki, Tura 
Chimnajy (im Mattra); Libbia (in Purneah), Hindi; Darqwi, 
Ratnagiri ; Chinna or Tella dabba gundtu, Telugu; San guadlu, 
Uriya. 

Pithis species is at once distinguished from the others by its 
smaller size and lighter colour, besides its funny litte pointed 
tail, which is long enough to be noticeable, while those of 
our other Button-quails are not so any more than are those of the 
typical quails. Above it is mostly chestnut mixed with cream- 
colour, and nearly white below, running into buff on the breast, 
with black spots on the sides of the latter. Male and female are 
alike in colour, and the former is in this species not very much 
the smaller. The bill is blue-grey and the feet fleshy-white. At 
times I have seen birds of this species in the Calcutta market with 
blue-grey legs, but in the case of sueh specimens the characteristic 
points given above will afford a means of distinction from the blue+ 
Jegged Button-quail. The hen is five-and-a-half inches long, with a 
wing of nearly three inches. 

This bird inhabits most of India and Burma, but not 
Ceylon, nor does it seem to occur south of Mysore, nor does 
it range high up the hills. It estends eastward to Hainan 
and Formosa. Its breeding season is from April to October, 
and the eggs, laid in a Lollow lined with grass, may some- 
times be as many ae six. They are stone-coloured with a 
fine brownish speckling and larger spots of darker brown, and 
measure about four-fifths of an inch in length. Few birds 
become so quickly tame in captivity as this funny little creature, 
which always has a curiously young appearance ; in a few days it 
will allow itself to be touched, and seems quite at home in a cage 
if allowed plenty of sand to wallow in. Mr. Seth-Smith has 
had specimens, but did not suceeed in breeding from them, 
possibly because they felt the English climate more than the 
yellow-legged species. 

The last bird [shall have to notice is a much nearer ally to 
the pheasants than are the Button-quails belonging to the 
family of Mound-birds (Megapodiida), which are always 
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acknowledged to be near relatives of the Phasianinee, differing 
chiefly in their long hind-toe and curious habit of buryiag their 
eggs, which disclose full-fledged young. 

Tre Nicopak Mraaropr or Mounp-riRp. 

Megapodins nicobariensis, Blanford, Faun. Brit. Ind., 
Birds, Vol. 1V, p. 147. 

In general appearance this hird resembles a large dull- 
brown partridge, with very short tail and huge legs and feet, 
of which the hind-toe is large and set on at the same level 
as the other toes, as in a pigeon. The claws of all the toes 
are Jong, broad, and nearly straight. The wings, although of 
plunt and rounded form, are larger than ia usual in partridges.” 
The plomage is plain dall brown, redder above and greyer below, 
becoming quite grey on the head; there is none of the marking 
or penciling usnal in partridges, “The cock and hen are alike; 
young ones have no grey tinge below. The skin round the eyes 
js bare and red. The bill is yellowish or greenish, and the legs 
horn-colour, becaming reddish at the back; the eyes are brown, 
‘The length is sixteen inches, the closed wing measvring nine 
and the tail three, while the shank is nearly three, and very 
strong. ; 
This species is confined to the Nicobars, and is a very 
outlying member of its family, none heing found nearer than the 
Philippines and Celebes, while most of them inhabit the Austra- 
Jian region. Its general habits are those of a jungle-fowl; it 
is found’ in pairs or flocks, does not fly unless pressed, and 
readily perches. It has a cackling note. and feeds both on small 
animal life and vegetable food, being itself most delicions to eat, 
according to Mr. Hume, who compares it to a fat turkey and 
pheasant. . 

The huge eggs, which ara more than three inches long, and 
pink when new-laid, are buried hy the birds in a mound of 
vegetable matter and sand, which Lhey scratch up in the jungle 
close to the shore. There their responsibility ceases; the eggs 
hatch out hy themselves in the mound, and the young come ont of 
the egg fledged and able to fly, work their way to the upper air, 
and go off on their own account ; they look not unlike dull- 
brown quails, 

In 1900 four of these hirds were presented to the Calentta 
Zoological Garden by Colonel Anson, and lived there for some 
time. These were hatched from eggs which had been taken 
from a mound in the Nicohars and bronght up to the Andamans 
withont any attention at all, so that this species is hardy enough 
in the egg. The young birds were reared on white ants, and 
were very tame when they came to Calcutta. The species 
wonld he'a very good one to ‘acclimatize in any’ of onr insular 
possessions boasting a warm climate, but I donbt if it could 
maintain itself on the mainland of India, where jackals and such 
ground vermin would devastate the mounds. : 
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A Word Por Forestry. 
By tee Hon, Grover CurveLanp 
Ka-Dresideut of the United States, 

Tne centennial celebration of our acquisition of the vast 
domain included in the Louisiana Purchase suggests certain 
topics which, though important to other localities and at all times, 
are peenliarly related to the Western section of our country, and 
aré Now more than ever demanding serious attention. 

‘Those most prondly happy in their sangnine Americanism, 
and most confident of our ability to accomplish all things, must 
confess that our national life has been habitually beset with 
carcless wastefuiness, and that a palpable manifestation of 
this wastefulness is seen in the destrnetion of tree growth 
and the denndation of watersheds on our Western lands. Laws 
passed with the professed intent of protecting our forests -have 
heen so aminbly construed as to admit of easy evasion, and their 
execution has too often heen lax and perfunctory. In the mean- 
time, public opinion on this subject, which might be as effective 
as legal enactment. has comnfortabiy slumbered. 

Kiven if we now abjectly repent of our sing of omission and 
sommission in onr treatment of the forests and streams which 
nature has given us, and reproach ourselves for the neglect of 4 
trust imposed on as for the benefit of future generations, we must 
at the same time humbly contess that the punishment -we have 
suffered hy flood, by drought, by tornado, by fire, by barrenness 
of soil, and by loss of timber value, 1s well deserved, 

In these circumstances it is exceedingly gratifying to have 
an appropriate opportunity to congratuiate those who have con- 
stantly laboured im the cause of forestry and forest preservation, 
as well as those interested in the cognate subject of irrig: 
upon the prospect that these topics are to have more prominent 
places in governmental cure. 

‘Tirongh the teachings of intelligent forestry it has been 
made plain that in our Western iacalities ruinous floads and 
exhausting deonghts can be largely prevented, and productive 
Moisture in useful degree and at needed periods secured, hy a 
reasonable and discriminating preservation of our forest, areas; 
the advocates of irrigation have been led to realize that‘it is 
useless to provide for the storage of water unless the sources of 
its supply are protected; and all those who, ina disinterested 
way, have examined these questions concede thnt tree growth and 
natural soil or. gur watersheds are more valoab'e to the masses of 
our people than the footprints of sheep or cattle. 

‘The opportune time has arrived when effective public interest 
‘in forestry und forest. preservation should he persistently aroused 
‘and stimulated.—The Century Magazine, Western Number. 
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‘Whore ave the Largest Trees in the World? 
By J, H. Maiwen. 


The record of ‘abnormalities of size of plants, animals, and 
indeed of any objects, has always had a fascination for the human 
race. From “Far Cathay,” and also from Africa, whence there 
emerged “always some new thing,” travellers brought home 
extraordinary accounts of the plants they had sccn. And, in order 
fo stimulate the pnblie appetite, the travellers whose peregrina 
tions were probably, at the outside, confined to a few English 
counties, were quite willing, from their tenements in Grub-stteet, 
to vastly improve the reports of voyagers. And as sailors are 
proverbially given to “ yarns,” it is not surprising that tales in 
regnrd to vegetnble productions became so extraordinary up to 
the eighteenth century, that finally no one would own them, and 
the places of their growth came to be stated with the most 
delightful vagueness, 

A great many tales about Australian vegetation have, from 
time to time, become current, only to hecame demolished as the 
continent heeame better known. But there is one phase of the sub- 
ject that is cf real scientitic interest—I allude to the size of our 
trees, and in regard to these we have still much tolearn, It is very 
diffienlt for some people ta understand that, in a qnestion of this 
kind, only actual measurements, by tape or theodolite, or records by 
an observer of proved accuracy, ean be admitted. The mere guessing 
of heights is rarely, attended with even an approximation to 
acenracy. 1 bave been given the most astonméding heights for 
certain trees, and when [ have asked for evidence I have 
sometimes given offence. 

The kudos attaching to the ownership of the largest (highest) 
tree in the world iy usually claimed for California and Australia, 
We will examine the evidence presently, and I think it will be 
seen that we know very little about the world’s highest trees. It 
seems a pity that, years ago, before many of the giants were 
levelled for the necessities of civilisation, scientific menasaretnenta 
were not obtained, There are, however, even yet monarchs of the 
forest in regard to which these data should be collected. 

The greatest claims for Australian trees have been made on 
bebalf of Victoria, most of them from Gippsland, In 1862 
Mueller wrote to Seemamn’s ‘Journal of Botany ” that Mr. D, Boyle, 
of Nunawading, near Melbourne, had measured a fallen tree in 
the recesses of the Dandenong, and found it to be 420 feet, 
About the same time he wrote to the “ Australasian” giving more 
details about this tree, which was stated to be 392 feet. long. He 
added 30 feet na a fair estimate of the length of the top, which 
had broken off, and thus we have 420 feet ag the height of this 
tree. 

Uenniker Heaton states that on the Blacks’ Spur were two 
trees, one alive, measuring 420 feet in height, and the other 
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(prostrate) 480 feet high, He adds that Baron Mueller is the 
authority for those measurements. One version, therefore, states 
that the 420-feet tree is prostrate, and the other that it ig alive. 
If these statements are correct, then two trees of this stupendous. 
height ace referred to. Following is another account of the 480- 
feet tree, A note hy Mueller in the Gardeners’ Chronicle” for 
1862 says that several trees had been recently measured at the 
Upper Yarra and on the Dandenong. He adds: The highest 
known is ascertained to be 480 feet, and therefore as high as the 
Great Pyramid.” The same writer, in Seemann's ‘Journal af 
Botuny,” says that it was a Mr, Klein who measured a tree on 
the Blacks’ Spur, 10 miles from Healesville, and found it to be 
480 feet high. Mueller, in his « Select Extra-Tropical Plants,” 
stntes that a tree was measured in the Cape Otway Ranges 415 
feet high and 15 feet in diameter, Another tree measured at 
the base of the stem 69 feet in circumference ; at 12 eet from the 
ground 14 fest in diameter; at 78 feet 9 feet in diameter; at 144 feet 
8 feet in diameter, and at 210 feet 5 feet. All these trees belong 
to the spesies deseribed by Mueller as Eucalyptus regnans, on 
account of its crowning height. It is the tree known in Victoria 
variously as “white gum,” “messmate,” and “peppermint " (it 
varies much in the bark), and Mueller alludes to it as “ the tallest 
tree of the globe, surpassing even the renowned California Sequoia 
and Wellington pines in height, reaching to 400 feet, and even 
more." 

Tn 1889 the Hon, F. Stanley Dobson, of Melbonrne, quoted 
Mueller as having stated in his “ Botanic Teachings" that our 
gum frees attain a height of 500ft, I cannot trace this particular 
reference, but T have other references of such a height to which 
Mueller gave currency. For example, in Seemann’s Journal of 
Botany” he states tht Mr. George W. Robinson, in the back 
ranges of Berwick, found a tree 81 ft. in girth 4ft. from the 
ground, and supposes that towards the sources of the Yarra and 
Latrobe Rivers it attains 500ft. 

But we have not reached high-water mark yet. Mr. David 
Boyle, who for 27 years had been identified with big trees, in 
1889 wrote to the Melbourne “ Argus” giving 525ft. aa the height 
of a tree known to him some years previously. As this waa 
considered ta be rather © tall,” and is, I believe, the greatest 
height in or ont of Australia claimed for a tree, Mr. Boyle replied 
to inquirers: “E determined to have it photographed and mea- 
sured, 10 years having elapsed since I mensnred it hefora. . , 
Tfound it. The tree was healthy, the only change in it since I 
saw it last being that a portion of the top waa blown away. The 
Measurement now is 465{t, high, and its circumference 4ft. from 
the grannd &1ft, ; base 11 4fe.” 

Visitors to the Melbourne International Exhibition of 1883 
will remember the photographs of a large butted gum-tree hy Mr, 
N. J. Caire, photographer, who stated that he had come across this 
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monster in Gippsland, and that its height was 464ft, He called 
it “The Baron,” after von Mueller. Here was something very 
definite to go upon. The Trustees of the Public Library, Mel- 
bourne, voted £100, the Trustees of the Exhibition Building 
another £100, the Minister for Lands promised a sum not exceed- 
ding £800, to have this leviathan measured and photographed. 
After some hesitancy on the part of the photographer, the ideatical 
tree photograph was found. The Inspector ef Forests ond a 
“Government Surveyor measured it accurately, and found it to be 
219ft. Yin. Here was a cume-down. “ No tree in the neighbour- 
hood reached 300ft.” The tree, of which a specific measurement 
was given, was found, on actual measurement, ta be less -than half 
its reputed height. The Ifon. James Munro, Premier of Victoria, 
thereupon offered a reward of £100 out of his own pocket for any 
Victorian tree 400ft. in height—and the reward has remained 
-unclaimed to this day. 

It turned out that Mr. Boyle’s tree and Mr. Caire’s were 
identical, so that the 525ft.-tree shrank over 300ft. The public 
interest aroused at the time brought a crop of other guesses 
and measurements. 

Mr. Stanley Dobson, who spent much time trying to get at 
the truth in regard to these trees, writing to the Royal Society 
of Tasmania, ‘ believed” that the highest found by a Government 
Surveyor was near Neerim, in Gippsland, and was 325ft. Even 
this was excessive, as the “ Sydney Morning Herald” of January 
2), (889, gives the height as “227ft, with the top broken off, 
and a girth Gft. from the ground of 5éft. 7in.” Another tree on 
the Blacks’ Spur, at Fernshaw, had a height of 257ft. 6in., the 
top being broken off, the girth Gft. from the ground being Soft, 
A atill loftier tree reported was that on Mount Monda with a 
height of 307ft., and a girth 6ft. from the ground of 22ft. sin. 
The height given of a tree on Mount Baw Baw is 326ft. 1 in., with 
ae gitth 6ft. from the ground of 25ft 7 in. 

Next to Victoria the largest Australian trees are claimed on 
bebalf of Yasmauia, In the first part of the letters of Quaker 
Missionary Backhouse there are some measurements of large 
stringybark trees (Eucalyptus obliqaa) on the Emu River, I 
content myself with quoting three. The fist was 44ft. in cireum- 
ference, and the supposed height 180ft, the top broken. ‘The 
second was déft. in circumference; supposed to be upwards of 
200ft. high. Ie measured near Hampshire Hills two trees that 
had been felled for splitting into rails, each 180 ft, tong. 

In 1886 the late Mr. Perrin, then Conservator of Forests, 
Tasmania, reported that one fallen tree that he measured near 
Geeveston gave the following dimensions: 250 ft. to the first 
limb, S00ft. to the junction of threo limbs forming the head of 
the tree, 809ft. to the broken stem, which here gave a diameter 
of over 2lt. ‘The total height of the tree tight fairly be placed 
at 330 ft.. At 8 ft. from the ground the circumference was about 
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40%. It seemy to me that it has not been proved that the 
largest Victorinu tree is larger than the largest Tasmanian ones, 

Turning to Western Australis, Mueller, in Seemann’s 
+ Journal of Botany,” states that Mr. Pemberton Walcott measured 
a kayyi (Euealyptus diversicolor) in one of the delightful glens 
of the Warren River, “where if rises to npproximately 400ft.” 

1 do not reconcile these statements as to Meaxurements and 
approximation. On another vceasion “Messrs. Muir saw trees 
With stems 300ft. long up to the first branch, and | myself noticed 
many trees which approached to 440ft. in their total height. 
When closely growing the young trees may have a comparatively 
‘slender trunk, so much so that tree 180ft high may show a 
stem lardly over a foot in diameter.” These figures require 
verification. 

Eucalyptus marginata, the Jarrah or mahogany of South-West 
Australia, isa stnaller tree, yet it is suid to attain a height 
of 260ft. | Brown in “Treatise on ‘Tree Culture in South Australia”) 
and a cireumference of 2ft. (Mueller). 7 

Some enormous figures are given for the blue gum of 
Victoria and Tasmania (Eucalyptus globulas), viz, height S50ft. 
(Mueller), 400ft.: Brown), and from 30 to 100 feet in circutnference 
(Brown). I doubt their correctness, and we should not be coutent, 
with estimates, 

‘The bunya bunya of Queensland (Atnucaria bidwilli) is stated 
to grow up to 2UGft, I do not know ofa reliable record of a New 
Zeulani tree above the same height, 

Our own State nas hud some hig trees, but, so far as [ know, 
none so high asthe highest of Victoria and Tasmania. “Jn the 
“ Herald” of March 10, 1891, I gave the following figures (actual 
measurements of the Bulli big-tree (a blackbutt, Eucalyptus 
pilulans): Crirth at ground, meusucing from buttress to. buttress, 
S7ft.j Gin: girth at Sft. above the ground, 45ft.; and at 6ft., au(t. 
The taper is thence very gcadual for about 90ft,  estimuted:. 
where the trunk is broken off, butsome of its branches are of the 
size of smal) trees, In the ‘4 Agricultural Gazette” for 1895 I 
gave measurements of some large tallow woods (Eucalyptus micro- 
corys) felled for a sawmill at Coopernvok. 

Tet ns now briefly tarn ta large non-Anstralian trees, ‘The 
baobab (Adansonia digitata) is found in tropieal Africa, and we 
have an Australian species 1A. Gregorii) in. North-West Aus- 
tralia. Both are gouty-looking trees, whose diameter is out of ull 
proportion to their height. The height of the African tree is 
given ut from 40-ft. to 70t., and its diameter at 30ft, ‘The largest 
ure seen in Grepory’s Northern Austiilian ex, edition was nearly 
as large, being, 85ft. in girth at 2ft. from the ground, 

as regards the American trees, 1 cannut do better than 
quote the monumental “ Silva of North America,” by Professor 
Sargent, which ix a work of the highest value. He says: “The 
redwood (Sequoia setnpervirens), which is the tallest American 
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tree, probably occasionally attains the height of 400ft, and_ more. 
‘The tallest specimen I have measured was 340ft. high.” This is 
the timber so well known to usin New South Wales, being the 
best known tree of Pacific North America, Professor Sargent 
goes on toeny: * Among American trees the redwood is exceed- 
ed in size only by Sequoia Wellingtonia.” Here he differentiates 
between height and bulk. 

Turning to Sequoia Wellingtonia, known in California as 
“Big Tree,” Sargent says: “Its average height is about 275ft. 
and its trank diameter near the ground Yott., although individuals 
from 300ft, to 320ft. tall, with trunks from 24ft. to 35ft. thick, are 
notrare.” Speaking of the celebrated Calaveras trees, he says: 
«In the Calaveras grove there are three trees over 300ft. high, the 
tallest measuring 325ft. ‘The largest tree measured hy Muir is 
standing in the King’s River forest, and 4ft. above the ground has 
a diameter of 35ft. 8in. inside the bark,” 


He also states Sequoia Wellingtonia is the largest inhabitant 
of the American forests, and the most massive-stemmed, although 
not the tallest tree in the world. In this passage he ix not merely 
indicating that the redwood is a taller tree, but I believe he is 
referring also to the Australian trees, which he, from reports, 
believes to be taller, 

Professor Sargent is an eminent authority on the subject of 
which be treats, and in view of the actual measnrements that he 
presents, véz., 340ft. in height for a redwood and a girth round 
the trunk of 107ft. for its congener, the “ Big Tree,” Lam of 
opinion that, so far as oar knowledge goes at present, California is 
the home both of the tallest and of the broadest trees in the 
world.—The Sydney Morning Herald. 


